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ABSTRACT 


This document provides steady-state, total-dose radiation test data, in 
graphic format, for use by electronic designers and other personnel using 
semiconductor devices in a radiation environment. The data were generated by 
JPL for various NASA space programs. The document is in two volumes: Volume I 

provides data on diodes, bipolar transistors, field effect transistors, and 
miscellaneous semiconductor types, and Volume II (Parts A and B) provides data 
on integrated circuits. 

The data are presented in graphic, tabular, and/or narrative format, 
depending on the complexity of the integrated circuit. Most tests were done 
using the JPL or Boeing electron accelerator (Dynamitron) which provides a 
steady-state 2.5-MeV electron beam. However, some radiation exposures were 
made with a Cobalt-60 gamma ray source, the results of which should be re- 
garded as only an approximate measure of the radiation damage that would be 
incurred by an equivalent electron dose. All data were generated in support 
of NASA space programs by the JPL Radiation Effects and Testing Group (514). 
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PREFACE 


Volume II of the Total-Dose Radiation Effects Data for Semiconductor 
Devices, 1985 Supplement contains new test data generated since the December 1, 
1981 release data of the original Volume II, JPL Publication 81-66. 

There are two parts to Volume II. Part A contains data for devices 
starting with the 1802 CMOS Microprocessor and ending with the LM108 OP AMP. 
Part B contains data for devices starting with the LM111 Voltage Comparator 
and ending with the SMP-11 Sample and Hold. For ease in referencing, the 
Index and Appendixes are included in both Parts A and B. 



INDEX OF DEVICE TYPES 
in Part A 


Device Number 


Description 

Vendor a 

Page 

1802 


CMOS Microprocessor 

HUG/RCA 

5-3 

1821 


CMOS-SOS RAM 

RCA 

5-4 

1824 


CMOS 32 x 8 RAM 

RCA 

5-5 

1852 


CMOS 8 Bit I/O Port 

HUG 

5-6 

2 90 9 A 


Micro. Prog. Seq. 

AMD 

5-7 

54HC373 


CMOS Latch 

MTL 

5-8 

54HC373 


CMOS Latch 

NSC 

5-10 

74HC373 


CMOS Latch 

RCA 

5-14 

74HC373 


CMOS Latch 

SPI 

5-16 

74HC373 


CMOS Latch 

STX 

5-17 

9407X-1 


Data Access Reg. 

FSC 

5-18 

A101 


Hyb. Preamp 

AMP 

5-19 

AD571 


10 Bit A/D Converter 

ADI 

5-34 

AD574 


12 Bit A/D Converter 

ADI 

5-49 

ADSP-1016 (5.0 micron) 

CMOS 16 x 16 Bit Multiplier 

ADI 

5-61 

ADSP-1016A (1.5 

micron) 

CMOS 16 x 16 Bit Multiplier 

ADI 

5-87 

AM6108 


8 Bit A/D Converter 

AMD 

5-89 

AM6112 


12 Bit A/D Converter 

AMD 

5-91 

AM6148 


8 Bit A/D Converter 

AMD 

5-107 

CD4013 


CMOS Dual Flip-Flop 

SSS 

5-125 

CD4060 


CMOS Counter/Divide/Osc 

SSS 

5-134 

CMP05 


Comparator 

PMI 

5-140 

DG154 


DPST FET Switch 

SIL 

5-146 

G159R (TA6678A) 


OP AMP 

RCA 

5-186 

HA2520 


OP AMP 

HAR 

5-189 

HA2700 


OP AMP 

HAR 

5-197 

HA5064 


JFET, Quad OP AMP 

HAR 

5-202 

HA5141A 


Low Power JFET OP AMP 

HAR 

5-226 

HM6508 


CMOS IK x 1 RAM 

HAR 

5-246 

a See Appendix A for 

Vendor 

Identification Code List* 
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INDEX OF DEVICE TYPES 
in Part A (Continued) 


Device Number 

Description 

Vendor 3 

Page 

HM6551 

CMOS 256 x 4 RAM 

HAR 

5-247 

HS6551-RH 

CMOS 256 x 4 RAM (RADHARD) 

HAR 

5-249 

L144 

Low Power OP AMP 

SIL 

5-250 

L161 

Quad Comparator 

SIL 

5-290 

LF155 

FET OP AMP 

MOT 

5-298 

LF156 

FET OP AMP 

NSC 

5-317 

LF198 

FET Sample & Hold 

AMD 

5-333 

LM101 

OP AMP (RADHARD) 

NSC 

5-345 

LM101 

OP AMP 

NSC 

5-365 

LM103 

3.0 Voltage REF 

NSC 

5-385 

LM108 

OP AMP 

AMD 

5-387 

LM108 

OP AMP 

FSC 

5-412 

LM108 

OP AMP 

MOT 

5-430 

LM108 

OP AMP 

NSC 

5-444 

LM108 

OP AMP (RADHARD) 

NSC 

5-476 

LM108 

OP AMP 

PMI 

5-479 


a See Appendix A for Vendor Identification Code List. 


INDEX OF DEVICE TYPES 
in Part B 


Device Number 

Description 

Vendor 3 

Page 

LMlll 

Voltage Comparator 

AMD 

5-499 

LM139 

Quad Comparator 

AMD 

5-543 

LM139 

Quad Comparator 

FSC 

5-623 

LM139 

Quad Comparator 

MOT 

5-639 

LM139 

Quad Comparator 

NSC 

5-659 

LM139 

Quad Comparator 

PMI 

5-675 

MN5211 (MN90227) 

Hyb. 12 Bit A/D Converter 

MNC 

5-707 

MN5214 (MN90228) 

Hyb. 12 Bit A/D Converter 

MNC 

5-714 

MN5290 

Hyb. 16 Bit A/D Converter 

MNC 

5-716 

OP -08 

OP AMP 

MPS 

5-725 

OP-08 

OP AMP 

PMI 

5-727 

OP-15 

FET OP AMP 

PMI 

5-729 

OP-16 

FET OP AMP 

PMI 

5-752 

OP-21 

Low Power OP AMP 

PMI 

5-755 

OP-27 

OP AMP 

ADI 

5-783 

OP-27 

OP AMP 

BUB 

5-793 

OP-27 

OP AMP 

LTC 

5-802 

OP-27 

OP AMP 

MPS 

5-807 

OP-27 

OP AMP 

PMI 

5-816 

OP-27 

OP AMP 

RAY 

5-826 

OPA-100 

FET OP AMP 

BUB 

5-834 

OPA-111 

FET OP AMP 

BUB 

5-859 

SMP-11 

SAMPLE AND HOLD 

PMI 

5-869 


a See Appendix A for Vendor Identification Code List. 
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*Sections I through IV and Section V, pages 5-1 through 5-498, are located in 
Volume II, Part A. 
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5-499 


INITIAL fCAN VALUE VOSCUV) * 4.26X10 +Z INITIAL MEAN VALUE IOSCNA) * 4.72X10 











DEVICE TYPE: LM111 VOLTAGE COTPARATOR DEVICE TYPE: LM111 VOLTAGE CC3PARAT0R 

MFC: AMD 5 DEVICES TEST DATE 11*03*62 MEG: AMD 5 DEVICES TEST DATE 11-03-62 

REF: JPL LOG 0682 OATE CODE T2666 . REF: JPL LOG 0662 DATE COOE T2666 
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5-500 


INITIAL MEAN VALUE IB(NA) * 2.P7X10*' INITIAL MEAN VALUE 1CCKMA) * 2.44X10 




tl VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

DEVICES TEST DATE 11-03-62 MFQ: AMO 3 DEVICES TEST DATE 11-03 

2 DATE CMpr T2666 REF: JPL LOG 0662 DATE CODE T2668 
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INITIAL tCAN VALUE VSATl(MV) « 2.46X10* 2 INITIAL »CAN VALUE VSAT2(HV) * 4.10X10 













DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MTG: AM) 5 DEVICES TEST DATE 11-03-02 >TG: AMD 5 DEVICES TEST DATE 11-03-82 

REF: JPL LOG 0682 DATE CODE T2668 . REF: JP>. LOG 0882 DATE CODE T2668 
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INITIAL MEAN VALUE I SKI (HA) * 2.71X10** INITIAL MEAN VALUE 1SK2IMA) * 6.64X10 

























DEVICE type: LM11 VOLTAGE COMPARATOR DEVICE TYPE: LH11I VOLTAGE COTCAAATOR 

HFG: AT® 3 DEVICES TEST DATE 11-03-82 MEG: ATC 5 DEVICES TEST DATE 11-03-82 

REF: JPL LOG 0863 DATE CODE T2669 . REF: JPL LOG 0883 DATE COOE T2669 
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INITIAL rCAN VALUE IB(NA) * 3.60X10** INITIAL MEAN VALLE lCCl(MA) * 2.73X10 
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INITIAL HERN VALUE VSATl(NV) * 2.30X10 +a INITIAL ICAN VALUE VSAT21NV) * 3.69X10 



DEVICE TYPE: LM111 VOLTAGE COH 3 ARATOR DEVICE TYPE: LH111 VOLTAGE COMPARATOR 

ICG: AtE) 5 DEVICES TEST DATE 11-03-82 tCG: AMO 5 DEVICES TEST DATE 11-03-82 

REF: JPL LOG 0683 DATE COOE T2669 . REF: JPL LOG 0683 DATE CODE T266P 
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INITIAL tCAN VALUE ISKl(MA) * 2.85X10 4 * INITIAL MEAN VALUE ISK2CMA) * 9.05X10* 1 




DEVICE TYPE: LM111 VOLTAGE COMPARATOR OEVICE TYPE: LM111 VOLTAGE COMPARATOR 
MFQ: ATO 3 DEVICES TEST DATE 11-03-02 MFG: ATO 3 DEVICES TEST DATE 11 
REF*. JPL LOG 0004 DATE COOE T2670 . REF: JPL LOG 0004 OATE COOE T2 
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INITIAL MEAN VALUE VOS(UV) * 0.34X10* 2 INITIAL MEAN VALUE IOS(NA) * 3.42X10 
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(bW)TMSI NU3W 


5-510 

i 




VOLTAGE COMPARATOR DEVICE TYPE: LM313 VOLTAGE COMPARATOR 

'ICES TEST DATE 03-17-63 MEG: AMD 5 DEVICES TEST DATE 03-17-63 

DATE CODE NONE REF: JPL LOG 0960 DATE CODE NONE 



INITIAL MEAN VALUE V0SCUV1 = 1 .66X30 + * INITIAL MEAN VALUE I0SCNA1 = 5.51X10' 
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INITIAL MEAN VALUE JB(NA1 = 4.65X30 41 INITIAL MEAN VALUE ISK1CMAI = 3.46X10' 





Device TYPE: LM131 VOLTAGE COMPARATOR DEVICE TYPE: LMlll VOLTAGE COMPARATOR 

MFQ: AMD n DEVICES TEST DATE 04-03-63 MFG: AMD *? DEVICES TEST DATE 04-03-63 

REF: JPL LOG 0961 DATE CODE NONE REF: JPL LOG 0961 DATE CODE NONE 
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5-513 


INITIAL MEAN VALUE VOSOJV1 = 5.‘71XlQ' t2 INITIAL MEAN VALUE lOSfNAl - 5.09X10' 






DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MEG: AMD T DEVICES TEST DATE 04-05-63 MEG: AMD 1 DEVICES TEST DATE 04-05-63 

REF: JPL LOG 0963 DATE CODE NONE REF: JPL LOG 0961 DATE CODE NONE 
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5-514 


INITIAL MEAN VALUE IB(NA) = 4.31X1Q* 1 INITIAL MEAN VALUE I SKI (MAI = 3.54X10' 
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INITIAL MEAN VALUE V0SCUV1 = 9 .29X30 +Z INITIAL MEAN VALUE 3QSCN01 = 6 .09X30" 
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INITIAL MEAN VALUE IB(f*l = 5.06X10 +) INITIAL MEAN VALUE 1SK3CMA) = 3.64X10' 
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5-518 


INITIAL MEAN VALUE IBCNAl = 4.69X30^ INITIAL MEAN VALUE I SKI (MAI = 3.07X30' 






DEVICE TYPE: LMlll VOLTAGE COMPARATOR DEVICE TYPE: LMlll VOLTAGE COMPARATOR 

MFG: AMD 1 DEVICES TEST DATE 04-04-63 1FG : AMD 1 DEVICES TEST DATE 04-04-63 

REF: JPL LOG 0964 DATE CODE NONE REF: JPL LOG 0964 DATE CODE NONE 
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5-519 


INITIAL MEAN VALUE VQSCUV] - 2 .62X10^ 2 INITIAL MEAN VALUE I0SCNA1 = 4 .£5X10* 










DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MfG: AMD 7 DEVICES TEST DATE 04-05-63 MFG: AMD 7 DEVICES TEST DATE 04-05-63 

REF : JPL LOG 0965 DATE CODE NONE REF: JPL LOG 0965 DATE CODE NONE 
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INITIAL MEAN VALUE VOS CUV] = 9.62X10** INITIAL MEAN VALUE 10SCNA1 = 6.15X10*° 
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INITIAL MEW VALUE JBCW1 = 4.55X30" INITIAL MEAN VALUE ISK3CMA1 = 3.58X30" 




DEVICE TYPE? LMUJ VOLTAGE COMPARATOR DEVICE TYPE? LM1J3 VOLTAGE COMPARATOR 

HFG? AMD *7 DEVICES TEST DATE 04-0S-63 MTQ? AMD 1 DEVICES TEST DATE 04-0 

RET? JPL LOG 0966 DATE CODE NONE REF? JPL LOG 0966 DATE CODE NONE 



5-523 


INITIAL MEAN VALUE V0SCUV1 = 8 .37X10** INITIAL MEAN VALUE I0SCNA1 = 5.29X30*° 













CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 15Q 3QQ 600 1000 75 150 300 600 1000 

C 20.00 26.02 43.25 63 .94 77.32 0 | 3.526 3.995 4.162 8,309 **»* 

INITIAL MEAN VALUE IBChWl = 4.09X10” INITIAL MEAN VALUE 1SKJCMA1 = 3. 24X10” 


















VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPACTOR 

ICES TEST DATE 04-05-63 MEG : AMD 6 DEVICES TEST DATE 04- 

nnTE CODE NONE REF * JPL LOG 0966 DATE CODE NON 



INITIAL MEAN VALUE VOS CUV 1 = 4.9SX10 4 * INITIAL MEAN VALUE 10SCNA1 = 2.89X10' 
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INITIAL MEAN VALUE IBCNAI = 4.77X3 0 +1 INITIAL MEAN VALUE ISK3CMA1 = 2.9TX10' 






DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MFG : AMD 6 DEVICES TEST DATE 04-05-63 MFG : AMD 6 DEVICES TEST DATE 04-05-63 

REF: JPL LOG 0969 DATE CODE NONE REF : JPL LOG 0969 DATE CODE NONE 
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INITIAL MEAN VALUE VOSCUVl = 9.25X10 42 INITIAL MEAN VALUE ]0S(NA1 = 5.93X10' 
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INITIAL MEAN VALUE IBCNA1 = 4.33X30 41 INITIAL MEAN VALUE ISK3CMA1 = 3.36X30' 




DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE : LM111 VOLTAGE COMPARATOR 

MEG: fYlD 7 DEVICES TEST DATE 04-03-63 MEG : AMD 7 DEVICES TEST DATE 04-0! 

REE: JPl_ LOG 0990 DATE CODE NONE _ REF': JPL LOG 0990 DATE CODE NONE 
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INITIAL MEAN VALUE VOSOJV1 = 6.99X10 42 INITIAL MEAN VALUE I0SCNA1 = 6.10X10' 





DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MFG : AMD 7 DEVICES TEST DATE 04-03-63 MFG: AMD 7 DEVICES TEST DATE 04-03-63 

REF: JPL LOG 0990 DATE CODE NONE _ REF: JPL LOG 0990 DATE CODE NONE 
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INITIAL MEAN VALUE 1BCNA) = 4.36X10 41 INITIAL MEAN VALUE JSK1CMA) = 3.72X10' 

















DEVICE TYPE: LM333 VOLTAGE COMPARATOR DEVICE TYPE: LM333 VOLTAGE COMPARATOR 

HFG : AMD 6 DEVICES TEST DATE 04-05-63 MFG : AMD 6 DEVICES TEST DATE 04-05-63 

REF: JPL LOG 0993 DATE CODE NONE REF: JPL LOG 0993 DATE CODE NONE 
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INITIAL MEAN VALUE JBCNAI = 4.79X3 0 *> INITIAL MEAN VALUE 1SK3CMA3 = 3.03X30' 





DEVICE TYPE r uMlll VOLTAGE COMPARATOR DEVICE TYPE: t_Ml 1 3 VOLTAGE COMPARATOR 

MFG : AMD 6 DEVICES TEST DATE 04-05-63 MFG ! AMD 6 DEVICES TEST DATE 04-05-63 

REF: JPL LOG 0992 DATE CODE NONE REF: JPL LOG 0992 DATE CODE NONE 
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INITIAL MEAN VALUE JBCNAI = 4 .29X30 +J INITIAL MEAN VALUE ISKKMAl = 3.76X10' 






DEVICE TYPE: LM3 33 VOLTAGE COMPARATOR DEVICE TYPE: LM333 VOLTAGE COMPARATOR 

MEG: W 1 DEVICES TEST DATE 03-36-63 .►FG : AMD 1 DEVICES TEST DATE 03-36-63 

REF: JPL LOG 0993 DATE CODE NONE REF : JPL LOG 0993 DATE CODE NONE 
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INITIAL MEAN VALUE VOS CUV] ~ & . 3 4X1 O'** INITIAL MEAN VALUE I0SCNA1 = 5.66X10* 




DEVICE TYPE : LM3 3 3 VOLTAGE COMPARATOR DEVICE TYPE: LM3 3 3 VOLTAGE COMPARATOR 

MFG: AMD *7 DEVICES TEST DATE 03-36-63 MFG : AMD *7 DEVICES TEST DATE 03-36-63 

REF: JPL LOG 0993 DATE CODE NONE REF: JPL LOG 0993 DATE CODE NONE 
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INITIAL MEAN VALUE IBfNAl = 4.34X30* 1 INITIAL MEAN VALUE ISK3CMA1 = 3.56X30' 
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5-540 


INITIAL MEAN VALUE IBCNA1 = 5.24X10’* 1 INITIAL MEAN VALUE ISK1CMA1 ~ 3.57X10 




DEVICE TYPE: LM111 VOLTAGE COMPARATOR DEVICE TYPE: LM111 VOLTAGE COMPARATOR 

MEG: AMD 6 DEVICES TEST DATE 04-05-63 MF6 : AMD 6 DEVICES TEST DATE 04-01 

REF: JPL LOG 0995 DATE CODE NONE REF : JPL LOG 0995 DATE CODE NONE 
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INITIAL MEAN VALUE VOS(UV) 2.60X10 42 INITIAL MEAN VALUE I0S(NA1 = 4.51X10 43 




DEVICE TYPE: LM13 3 VOLTAGE COMPARATOR DEVICE TYPE: LM113 VOLTAGE COMPARATOR 

MEG : AMD 6 DEVICES TEST DATE 04-05-63 MFG : AMD 6 DEVICES TEST DATE 04-05-63 

REF: JPL LOG 0995 DATE CODE NONE REF: JPL LOG 0995 DATE CODE NONE 
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INITIAL MEAN VALUE IB(NA) = 4.22X30 41 INITIAL MEAN VALUE ISK1CW1 = 3.56X10' 







DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: i_M139 QUAD COMPARATOR 

Mf'Q: AMD 9 DEVICES TEST DATE 02-09-63 MfQ: AMD 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOO 0646-0646 DATE CODE 6226DMM , R £F : JPL LOO 0646-0646 DATE CODE 6226DMM 
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DEVICE TYPE : LM139 QUAD COMPARATOR DEVICE TYPE: uM139 QUAD COMPARATOR 

MF6: «-C 9 DEVICES TEST DATE 02-09-63 flEG : AMD 9 DEVICES TEST DATE 02-09-83 

REF: JPL LOG 0646-0848 DATE CODE 8228DM1 RE‘F : JPL LOG 0846-0846 DATE CODE 6228QMM 
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MFCS: AMD 9 DEVICES TEST DATE 02“09“63 Mf’B : AMD 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0646-0646 DATE CODE 6226DMM RET: JPL LOG 0646-0646 DATE CODE 6226DMM 
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LM139 QUTO COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

9 DEVI CES TEST DATE 02-09-63 MEG: AMD 9 DEVICES TEST DATE 02-09-63 
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DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFQ: AMD 9 00/ ICES TEST DATE 02-09-63 MFG: AMD 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0646-0646 DATE CODE 62260MM REF: JPL LOG 0646-0646 DATE CODE 6226DMM 



5-549 


INITIAL MEAN VALUE I0SCCNA1 = 2 .25X10'° INITIAL MEAN VALUE IOSCfNAl - 2.25X10' 














5-550 


INITIAL MEAN VALUE ICJStHNA) = 2 . T5X 1 O' 0 INITIAL MEAN VALUE JOSDfNA) = 2./5X10 


































(UN)flai NtGU 



(bN)aai NU3w 


5-552 

























(bN)QQI NtGU 


CO 



(bN)aai NtGW 



5-554 


INITIAL MEAN VALUE IBDfNAl = 4 . TAXlO"* 1 INITIAL MEAN VALUE IBD(NA) = 4.'?aXlO' 





















DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE ■ i_M139 OUAD COMPARATOR 

MFC: AMD 9 DEVICES TEST DATE 02-09-63 MFG : AMD 9 DEVICES TEST DATE 02-09-63 

REF : JPL LOG 0646-0646 DATE CODE 6226DMM REF : JPL LOG 0646-0646 DATE CODE 6226DMM 





(bw)a»si Nb3W 



(bwjaxsi Nb3w 


5-556 


INITIAL MEAN VALUE ISKB(MA) = 2.2&XlO +l INITIAL MEAN VALUE 1 SKB l MA 1 - 2. 26X30' 

























DEVICE TYPE; LM139 QUAD COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

MFCS: AMD 9 DEVICES TEST DATE 02-09-63 !1FG : AMD 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOO 0646-0646 DATE CODE 6226DMM REF: JPL LOG 0646-0646 DATE CODE 6226DMM 





( UW ) Q»S I NUBki 



(uwjcmsi Nb3w 


5-558 


INITIAL MEAN VALUE 1SKDCMA) = 2.25X10 +1 INITIAL MEAN VALUE ISKDfMAl = 2.25X10' 






DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM339 OUAD COMPARATOR 

life: quo 9 DEVICES TEST DATE 02-21-63 MFD: AMD 9 DEVICES TEST DOTE 02-23-63 

REF: JPL LOO 0649-0633 DATE CODE 6226DM REF: JPL LOO 0649-0633 DOTE CODE 6226DM 




I 5 


|8p 




§ 1 


52 o r- 
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T3 CO ^ 
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- i-o n 

m -- S 
8 8 
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LD 


(AW)bSOA Nb3W 


INITIAL MEAN VALUE V0SACMV1 = 6.36X10“* INITIAL MEAN VALUE VOSA(MV) = 6.16X10 ‘ 














( AW ) 9SDA NU3W 


5-560 


INITIAL MEAN VALUE VTSB(MV) = 3. 90X3Q-‘ INITIAL MEAN VALUE VCJSB(MV) = 3 .90X10' 








ICE TYPE: i_M139 QUAD COMPARATOR DEVICE TYPE: uM139 OUAD COMPARATOR 

: AMD 9 Devices TEST DATE 02-21-63 MFC: AMD 9 DEVICES TEST DATE 02-21-63 

: JPL LOG 0649-0631 DATE CODE 62260M REF: JPL LOG 0649-0631 DATE CODE 6226DM 



5-561 


INITIAL MEAN VALUE VOSCfMVl = 7.57X10 -1 INITIAL MEAN VALUE VOSC(MV) = 7.57X10 











r*v 





5-562 


INITIAL MEAN VALUE VOSD(MV) =■ 1 . 40X30"' INITIAL MEAN VALUE VOSD(MV) « 1.40X10“ 




Device TYPE • LM139 QUOD COMPflRflTCJR DEVICE TYPE • LM139 QUAD COMPARATOR 

MFC: AMD 9 DEVICES TEST DATE 02-21-63 1FC : AMD 9 DEVICES TEST DATE 02-21-63 

REF: TPL LOO 0649-0651 DATE CODE 6226DM REF : JPL LOU 0649- 0631 DATE CODE 6226DM 



8 6 
S 4 


» y 

r § 


(bN)bSO! Nb3UI 


5-563 


INITIAL MEAN VALUE IOSAtNA) = 3.15X10"° INITIAL MEAN VALUE 10SACNA1 *» 3.15X10' 
















CO 




5-564 


INITIAL MEAN VALUE lOSB(NA) => 3.96X10"° INITIAL MEAN VALUE ]0SB(NA1 - 3.96X30 







DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFQ: AMD 9 DEVICES TEST DATE 02-21-63 MFG : AMD 9 DEVICES TEST DATE 02-21-63 

REF: JPL LOG 0649-0631 DATE CODE 6226QM REF: TPL LOG 0649-0631 DATE CODE 6226DM 


ORIGINAL V: 

OF. POOR QUALITY 






(bN)OSOI Nb3W 


5-565 


INITIAL MEAN VALUE 10SC(NA) = 3.61X10“° INITIAL MEAN VALUE IJSCfNAl = 3.61X10 - 














(bN)QSOI N03W 


5-566 


INITIAL MEAN VALUE 10SD(6tt) = 3.61X10"° INITIAL MEAN VALUE lOSQ(NA) = 3.61X10' 







DEVICE TYPE: LM139 0'JAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MfG: OMD 9 DEVICES TEST DATE 02-21-63 IFC : AMD 9 DEVICES TEST DOTE 02-21-63 

RtF: T PL LOU 0649-0631 DOTE CODE 6226DM REF : JPL LOU 0649-0631 DOTE CODE 62260M 



5-567 


INITIAL MEAN VALUE IBAINA1 = 4.'79X10‘ M INITIAL MEAN VALUE IBAINA) = 4.79X10 - 





DEVICE TYPE : LM139 OUfiD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MP'Ci : AMD 9 DEVICES TEST OfTTE 02-21-63 MF6 : AMO 9 DEVICES TEST DATE 02-21-63 

REF* JPL LOG 0649“ 0651 DATE CODE 62260M ^ REF: JPL LOG 0649-0651 DATE CODE 6226DN 


Q 



5-568 


INITIAL MEAN VALUE IBB(NA) = 4.'76XlO tl INITIAL MEAN VALUE IBB(NA) = 4.T6X10' 











D LV ICE TYPE: LM139 OUAQ COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFG: AMD 9 DEVICES TEST DATE 02-2 1-63 MFG : AMD 9 DEVICES TEST DATE 02-21-63 

REF: JPL LOG 0649-0631 DATE CODE 6226DM REF: JPL LOG 0649-0631 DATE CODE 6226DM 



INITIAL MEAN VALUE lBC(NA) «* 4 .60X10 41 INITIAL MEAN VALUE IBJfNAl = 4.60X10' 


















DEVICE TYPE: LM139 OUAD COMPARATOR DEVICE TYPE: LM139 OUAD COMP APAT OP 

MEG: AMD 9 DEVICES TEST DATE 02~21~63 MEG: AMD 9 DEVICES TEST DATE 02-21 *-63 

REE: JPL LOG 0649**0631 DATE CODE 6226DM REE: JPL LOG 0649-0631 DATE CODE 6226DM 



(UN) 091 NU3U 



(UN) 09 I NU3W 



5-570 


INITIAL MEAN VALUE IBD(NA) = 4.55X10 41 INITIAL MEAN VALUE IBDfNAl - 4.55X10' 




I.M139 QUAD COMPARATOR DEVICE TYPE: i_M139 QUAD C 

9 DEVICES TEST DATE 02-21-63 *1FD : AMD 9 DEVICES 


ORIGINAL PAGE tS 
OF POOR QUALITY 



(UW)bMSI Ntf3U 


INITIAL MEAN VALUE 1SKA(MA1 - 2.23X10 +l INITIAL MEAN VALUE 1 SKA (MAI - 2.23X10' 
















(tiW)SXSI Nb3W 


5-572 


INITIAL MEAN VALUE ]SKB(MA) = 2.2SX10‘ tl INITIAL MEAN VALUE ISKB(MA) = 2. 25X10 

























(bW)OXSI Nb3W 



(bW)0>ISI Nb3W 


5-574 





DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFC : AMD 7 DEVICES TEST DATE 04-22-63 MFC : AMD 7 DEVICES TEST DATE 04-22-63 

REF: JPL LOG 1007-1 DATE CODE 631 IE REF: JPL LOQ 1007-2 DATE CODE 631 IE 



5-575 


INITIAL MEAN VALUE VOSA(MVI => 7.69X10 -1 INITIAL MEAN VALUE VOSACMV] - 7.69X10' 













INITIAL MEAN VALUE VOSBCMV] = 3 .09X1 0“° INITIAL MEAN VALUE VOSBCMV] - 1 .09X10' 










ORIGINAL 

OF POOR 


Rage j*g 

Quality 







(AW)QSDA NU3W 



(AW)GSDA Nb3W 



5-578 


1 

| 


INITIAL MEAN VALUE VOSDCMVl = 2.94X10 -1 INITIAL MEAN VALUE VOSDCMVI - 2.94X10' 




DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFC: AMD 7 DEVICES TEST DATE 04-22-63 MF6 : AMD 7 DEVICES TEST DATE 04-22 

REF: TPL LOG 1007-1 DATE CODE 831 IE REF : TPL LOG 1007-2 DATE CODE 6311E 



( UN ) USD I 


INITIAL MEAN VALUE 10SA(NA1 = 8.92X10" 1 INITIAL MEAN VALUE 10SACNA1 - 6.36X10 +2 


















DEVICE TYPE: lM139 QUAD COMPARATOR DEVICE TYPE; LM139 QUAD COMPARATOR 

MFC; AMD 7 DEVICES TEST DATE 04-22-63 MFG '■ AMD 7 DEVICES TEST DATE. 04-22 

REF; JPL LOO 100-7-1 DATE CODE 631 IE REF; TPL LOG 1007-2 DATE CODE 63 HE 



INITIAL MEAN VALUE IOSB(NA) = 2.13X10“ 2 INITIAL MEAN VALUE 10SBCNA1 - 2.13X10' 














.otxsf't = (UN)Osot annuA Ntnw twiuni o-Otxsf r = ttfruasot 3muA Nfcow nytiiNi 
























DEVICE TYPE: 01139 QUOD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFQ: AMD 7 DEVICES TEST DOTE 04-22-63 MEG : AMD 7 DEVICES TEST DOTE 04-22-63 

REF- TPL LOG 1007-1 DOTE CODE 633 IE REF : JPU LOG 1007-2 DOTE CODE 631 IE 



INITIAL MEAN VALUE 1BB(NAI = 3.61X10* 1 INITIAL MEAN VALUE IBBCNAl = 2.06X10' 












COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

TEST DATE 04-22-63 MFG : AMD 7 DEVICES TEST DATE 04-22 

nnTF mnf at-mf REF : TPL LOG 30CT7-2 DATE CCDE 6311E 




(UN JOS I NU3W 


S£ o to 
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£ <N yQ 
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■* o O 
m § 

Q n 



m s> IT) ^ r) 


(UN JOS I 


INITIAL MEAN VALUE IECCNA1 = 3.54X30 41 INITIAL MEAN VALUE IBCCNA) = 1 .95X10' 

















DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

MFQ ! AMD 7 DEVICES TEST DATE 04-22-63 MFC • AMD 7 DEVICES TEST DATE 04-22 

REF: TPL LOG 1007-1 DATE CODE 631 IE _ REF: TPL LOG 1007-2 DATE CODE 631 IE 



(UN) 09 I NU3W 




(UN) 09! NU3W 


5-586 


INITIAL MEAN VALUE 1BDCNA) = 3.52X10 +1 INITIAL MEAN VALUE IBDCNA) = 2.00X10** 































DEVICE TYPE; i_M139 QUOD COMPARATOR DEVICE TYPE; cM139 QUAD COMPARATOR 

MFQ; AMD 7 DEVICES TEST DATE 04-22-63 MFQ ; Af-D 7 DEVICES TEST DATE 04-22 

REF; TPL LOG 1007-1 DATE CODE 631 IE REF: TPL L06 1007-2 DATE CODE 631 IE 



INITIAL MEAN VALUE 1SKCCMA1 = 1 ,59X10 +1 INITIAL MEAN VALUE ISKC(MA) = 8.06X10' 

















DEVICE TYPE: LM139 QUAO COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFCS: AMD 6 DEVICES TEST DATE 04.-22-63 MFC : AMD 6 DEVICES TEST DATE 04-22-63 

REF: TPL LOS 1006-1 DATE CODE 63 HE REF: JPL LOCS 1006-2 DATE CODE 631 IE 



(AW) BSD A NU3W 


INITIAL MEAN VALUE V0SACMV1 - 4 .56X10" 1 INITIAL MEAN VALUE VOSACMVl = 4.56X10" 













DEVICE TYPE: LM339 QUAD COMPARATOR DEVICE TYPE: LM339 QUPD COMPARATOR 

MFC: cftD 6 DEVICES TEST DOTE 04-22-63 MFG : Of"C 6 DEVICES TEST DOTE 04.-22-63 

REF: JPL LOG 3006-3 DOTE CODE 633 IE . REF: JPL LOG 3006-2 DOTE CODE 633 3E 



( AW ) 9SDA NU3W 


5-592 


INITIAL MEAN VALUE VOSS C MV] - 6 . 56X30" 1 INITIAL MEAN VALUE V0SBCMV1 = 8.56X30" 














5-594 


INITIAL MEAN VALUE V0SDCMV1 = 4 .2'TXIOT 1 INITIAL MEAN VALUE VOSDCMV1 = 4 .27X10' 











DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MF6: AMD 6 DEVICES TEST DATE 04-22-63 MFG: AMD 6 DEVICES TEST DATE 04-22' 

REF: JPL LOG 1006-1 DATE CODE 631 IE REF: JPL LOG 1006-2 DATE CODE 631 IE 



Vi 


(UN)USOl NU3U 


(O 



q> vo io 


(BN) USD I NU3W 


5-595 


INITIAL MEAN VALUE 10SACNA1 = T .50X10" 1 INITIAL MEAN VALUE lOSA(NA) = T .50X10' 







DEVICE TYPE: LM139 QUflD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MTQt AMD 6 DEVICES TEST DOTE 04-22-63 MFG! AMD 6 DEVICES TEST DOTE 04-22-63 

REF : JPL LOG 1006-1 DRTE CODE 631 IE REF : JPL LOG 1006-2 DFTTE CODE 631 IE 



(UN)gSOI NU3W 



5-596 


INITIAL MEAN VALUE I0SB(NA1 = 1 .53X10 -1 INITIAL MEAN VALUE IQSBCNAI = 1.53X10' 




DEVICE TYPE? LM139 QUOD COMPARATOR DEVICE TYRE: LM339 QUAD COMPARATOR 

MFC t AMD 6 DEVICES TEST DATE 04-22-63 MFC: AMD 6 DEVICES TEST DATE 04-22-63 

REF : TPI LOO 1006—1 DATE CODE 631 IE REE r JPL LOG 1006-2 DATE CODE 631 IE 



(yN)OSOI NU3W 


INITIAL MEAN VALUE IdSCCNAl = 3 .5TX10 -0 INITIAL MEAN VALUE 10SCCNA1 = 1 .5TX10" 



















DEVICE TYPE: LM339 QUOD COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

MFG: AMD 6 DEVICES TEST DATE 04-22-63 MFC : AMD 6 DEVICES TEST DATE 04-22-63 

REF: JPL LOG 1006-3 DATE CODE 633 3E REF: JPL LOG 1006-2 DATE CODE 633 3E 



(yN)QSOl Ny.3W 



(yN)asoi Nyaw 


5-598 


INITIAL MEAN VALUE lOSDCNAl = 1.03X10“° INITIAL MEAN VALUE I0SDCNA1 = 1 .03X10T 








DEVICE TYPE; LM139 QUAD COMPARATOR DEVICE TYPE f LM139 QUAD COMPARATOR 

MFG: AMD 6 DEVICES TEST DATE 04-22-63 MEG : AMD 6 DEVICES TEST DATE 04-22-63 

RET: JPL LOG 1006-1 DATE CODE 631 IE REF : TPL LOG 1006-2 DATE CODE 631 IE 


r- 
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(t)N)9S! NU3 Ui 


CD 



(ON) 90 I Nt)3H 


5-600 


INITIAL MEAN VALUE 1BBCNA) = 3.51X10* 1 INITIAL MEAN VALUE IBB(NA) = 3.51X10' 






























LM139 QUOD COMPARATOR DC/ ICE TYPE: LM139 QUAD COMPARATOR 

6 DEVICES TEST DATE 04-22-63 MFC ■ AMD 6 DEVICES TEST DATE 04-22-63 

1006-1 DATE CODE 631 IE REF: TPL LOG 1006-2 DATE CODE 631 IE 



INITIAL MEAN VALUE I SKA (MAI = 1 .6TY10 +1 INITIAL MEAN VALUE ISKA(MA1 = 1 .6*7X1 0 * 












DEVICE TYPE: LM339 QUAD COMPARATOR DEVICE TYPE: LM339 QUAD COMPARATOR 

MTS: AMD 6 DEVICES TEST DATE 04-22-83 .MFG : AMD 6 DEVICES TEST DATE 04.-22-83 

REF: JPL LOQ 1006-3 DATE CODE 833 3E REF: -JPL LOB 1008-2 DATE CODE 831 IE 



(yw)g><si NU3W 


to 



(bW)QMSI NU3W 


5-604 


INITIAL MEAN VALUE ISKBCmi = 1 .66X30 +1 INITIAL MEAN VALUE ISKBCMAI = 1 . 66X30' 













INITIAL MEAN VALLE ISKDCMA1 = 3 .62X10** INITIAL MEAN VALUE ISKDCMAI = 1 . 62X30' 














o <W'0«7*r> 
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(AW)USOA Nb3W 

5-607 










5-608 


INITIAL MEAN VALUE V0SB(MV1 = 9.65X1 CT 1 INITIAL MEAN VALUE VCJSBCMV) - 9.65X1GT 









5-609 

i 











(AW)QSOA NU3W 




(AW)OSOA N03W 


5-610 


INITIAL MEAN VALUE VOSDCMVl = 1 . 72X30" 1 INITIAL ItAN VALUE VOSDCMV1 - 1 .72X30“ 








DEVICE TYPE: LM139 QUflD COMPARATOR DEVICE TYPE: LM339 OUAD CCMPPRATOR 

MFG : AMD 1 DEVICES TEST DOTE 04-22-63 MFG : AMD 1 DEVICES TEST DOTE 04-22- 

REF: JR. LOG 1009-1 DOTE CODE 631 IE REF: JPL LOG 1009-2 DOTE CODE 633 IE 
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(bN)bSO! Nb3W 


5-611 


INITIAL MEAN VALUE 10SA<NA1 = 5.65X30T 1 INITIAL MEAN VALUE 1CJSACNA] = S.65X3CT 1 










(bN)QSOI Nb3W 



5-612 


INITIAL MEAN VALUE 10SBCNA1 = 3. 09X30-* INITIAL MEAN VALUE ICJSB(NA) » 3. 09X10' 





DEVICE TYPE? i_M139 QUAD COMPARATOR DEVICE TYPE? lM339 QUOD COMPARATOR 

MFQ? AMD 7 DEVICES TEST DOTE 04-22-63 MFCs ? AMD 7 DEVICES TEST DfTTE 04-22-63 

REF? JPL LOO 1009-1 DOTE CODE 631 IE REF? JPL LOO 1009-2 DfTTE CODE 631 IE 



5-613 


INITIAL MEAN VALUE lOSC(NA) = 1.02X1 CT° INITIAL MEAN VALUE IOSCCNA) = 1.02X10"° 













5-614 


INITIAL MEAN VALUE 10SDCNA1 - 6.76X10" 1 INITIAL MEAN VALUE 10SDCNA1 - 6.76X10" 










ORIGINAL PAGE IS 
OF POOR QUALITY 
















INITIAL MEAN VALUE 1BBCNA1 = 3. < 2TXia +1 INITIAL MEAN VALUE 1BB(NA1 = 3.2TX3QT 






DEVICE TYPE: uM139 QUAD COMPARATOR DEVICE TYPE: 1-M339 QUAD COMPARATOR 

MFe: AMD 7 DEVICES TEST DATE 04-22-63 MFD: AMD 7 DEVICES TEST DATE 04-22 

REF: IPL LOB 1009-1 DATE CODE 631 IE REF: JPL LOB 1009-2 DATE CODE 631 IE 



INITIAL MEAN VALUE 1BCCNA1 = 3.35X30 +1 INITIAL MEAN VALUE 3BCCNA1 = 3.35X10* 
















DEVICE TYPE; uMJ39 OUAD COMPARATOR DEVICE TYPE; LM139 QUAD COMPARATOR 

MFQ; AMD 7 DEVICES TEST DATE 04-22-63 MEQ ! AMD 7 DEVICES TEST DOTE 04-22 

REF; JPL LOG 1009-1 DATE CODE 631 IE „ REF : JPL LOG 1009-2 DATE CODE 631 IE 



5-618 


INITIAL MEAN VALUE 1BD(NR1 = 3.24X10+ 1 INITIAL MEAN VALUE lBD(Nfl) = 3.24X10" 













































DEVICE TYPE: uM339 QUAD COMPARATOR DEVICE TYPE: i_M139 QUAD COMPARATOR 

.MFG: AMD 7 DEVICES TEST DOTE 04-22-63 ?’f r G : OMD 7 DEVICES TEST DOTE 04-22- 

REF: JPL LOG 3009-1 DOTE CODE S3! IE REF: JPL LOG 1009-2 DOTE CODE 633 IE 



(bW)CMSI Nb3U 



(bUDQXSI Nb3W 


5-622 


INITIAL MEAN VALUE ISKDCftt) = 1 ^aXlO^ 1 INITIAL MEAN VALUE 1SKDCMA1 = 1 60X3 O' 




DCVlce TYPE • i_M139 QUAD COMPARATOR DEVICE TYPE; LM139 QUAD COMPARATOR 

MFC>: r'SC 9 DEVICES TEST DATE 02-21-63 5FG : FSC 9 DEVICES TEST DATE 02-21-63 

REF : JPL LOG 0915-0919 DATE CODE F6136 REF; TPL LOG 0915-0919 DATE CODE F6136 



(AW)bSDA NtQW 




5-623 


INITIAL MEAN VALUE V0SAIMV1 = 1 .99X10+ 0 INITIAL MEAN VALUE VOSBCMVl = 6.66X10" 
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(AW)OSDA Nb3U 


INITIAL MEAN VALUE VOSCCMV] = *7.96X10~ l INITIAL MEAN VALUE V0SDCMV1 = 9.74X10' 









i_M139 OUAD COMPARATOR DEVICE TYPE ? LM139 OUAD COMPARATOR 

9 DEVICES TEST DATE 02-21-63 .*1FG ! ESC 9 DEVICES TEST DATE 02-21-63 

091 5-09 n DATE CODE F6136 REF: JPL LOG 0915-0917 DATE CODE F6136 



(bN)bSDI 


INITIAL MEAN VALUE I0SAINA1 = 3.11X10“° INITIAL MEAN VALUE IOSBINAl - 2.62X10' 















DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: uM139 QUAD COMPARATOR 

‘ire: rsc 9 devices test dote 02 - 21-63 -re ; rsc 9 devices test date 02 - 21-63 

REE: JPL LOG 0915-0917 DATE CODE F6136 REF: JPL LOG 0915-0917 DATE CODE F6136 



(bN)OSOI NtGUi 



5-626 


INITIAL MEAN VALUE I0SCCNA1 = 3.07X10"° INITIAL MEAN VALUE JJSDfNAl = 3.02X10" 




E TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

rSC 9 DEVICES TEST DATE 02-21-63 1FG : FSC 9 DEVICES TEST DATE 02-21 

TPL LOG 0913—0917 DATE CODE F6136 REF: JPL LOG 0915-0917 DATE CODE F6136 



(bN)b9I 


INITIAL MEAN VALUE 1BACNA1 = 2.21X10 41 INITIAL MEAN VALUE IBBfNAl = 2.21X10' 











DEVICE TYPE r i_M139 QUAD COMPARATOR DEV10 E TYPE ? i-M139 QUAD COMPARATOR 

Mfe; rsc 9 DEVICES TEST DATE 02-21-63 -TFG '■ ESC 9 DEVICES TEST DATE 02-21-63 

REF: TPL LOG 0915-0917 DATE COOE F6136 , REF: JPL LOG 0915-0917 DATE CODE F6136 



(UN)agi nu3u 



(bN)ogi 


Nb3U 



5-628 


INITIAL MEAN VALUE IBCfNA! = 2.15X10* 1 INITIAL MEAN VALUE 3BDINA1 = 2. 08X10' 






DEVICE TYPE; 01139 QUAD COMPARATOR DEVICE TYPE; LM139 OUAD COMPARATOR 

meg; esc 9 Devices test date 02 - 21-63 meg; esc 9 devices test date 02 - 21-63 

REE: TPL LOG 0913-0917 DATE CODE E6136 REE; JPL LOG 0913-0917 DATE CODE E6136 


CD 
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(bWJQHSI NtGk. 


CD 



(bW)UMSI Nb3k 


5-629 


INITIAL MEAN VALUE ] SKA IMA 1 = 2.17X10 +1 INITIAL MEAN VALUE ISKBCMA) = 2.21X10' 





DEVICE TYPE : LM139 QUAD COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

MFC: FSC 9 DEVICES TEST DATE 02-21-63 MEG: ESC 9 DEVICES TEST DATE 02-21-63 

REF: JPL LOG 0915-0917 DATE CODE F6136 REF: JPL LOG 0915-0917 DATE CODE F 6136 




(bWJQMSI Nb3U 
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(bW)3*SI Nb3U 


5-630 

I 


INITIAL MEAN VALUE ISKCfMAl = 2.10X10 41 INITIAL MEAN VALUE ISKDfMAl = 2.09X10' 


















DEVICE TYPE? LM139 QUOD COMPARATOR DEVICE TYPE? LM139 OUPD COMPRRATOR 

MFG? FSC 9 DEVICES TEST DATE 02-09-63 MFG? FSC 9 DEVICES TEST DATE 02-09-63 

REF? JPL LOG 0916-0920 DATE CODE F6136 REF? JPL LOG 0916-0920 DATE CODE F6136 



5-632 


INITIAL MEAN VALUE VOSCCMV) = 6.56X10" 1 INITIAL MEAN VALUE VOSDCMV) = 9.4SX10" 




















DEVICE TYPE: i_M139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFG: ESC 9 DEVICES TEST DATE 02-09-63 MEG ■ ESC 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0916-0920 DATE CODE F6136 REE: TPL LOG 0916-0920 DATE CODE F6136 
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5-634 


INITIAL MEW VALUE IOSCCNA) = 3.34X10**° INITIAL MEAN VALUE 10SDCNAI = 2.77X10“' 











DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFG: FSC 9 DEVICES TEST DATE 02-09-63 MFC : FSC 9 DEVICES TEST DATE 02-09-63 

REF: TPL LOG 0916-0920 DATE CODE F6136 - REF: JPL LOG 0916-0920 DATE CODE F6136 



INITIAL MEAN VALUE IBCCNA1 = 2.36X10 +1 INITIAL MEAN VALUE 1BDCNA1 = 2.09X10' 












DEVICE TYPE: i_M139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFC: FSC 9 DEVICES TEST DATE 02-09-63 MFG : FSC 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOQ 0916-0920 DATE CODE F6136 REF: JPL LOG 0916-0920 DATE CODE F6136 



(UW)bMSI 


INITIAL MEAN VALUE ISKACMA1 - 1 ,9'7X10 +1 INITIAL MEAN VALUE ISKBCMA) = 1 . 95X10 














(UU)CMSI NtOW 



( UW ) 0>iS I NtGU 



5-638 


INITIAL MEAN VALUE 1SKCCMAI = 3 .93X30 + ‘ INITIAL MEAN VALUE ISKD(MA) = 3.65X30' 


























DEVICE TYPE: LM139 OUfO COMPARATOR DEVICE TYPE: U1139 OUAD COMPARATOR 

MFC: MOT 5 DEVICES TEST DOTE OS-24-63 MFQ: MOT S DEVICES TEST DOTE 03-24-63 

REF: 7PL LOG 1010-1011 DOTE CODE K6306 REF: JPL LOG 1010-1011 DRTE CODE K6306 



( bW ) QMS I NU3W 



(bW)fcMSI NU3W 


5-641 


INITIAL MEAN VALUE 1SKACWI = 2. 61X10“ INITIAL MEAN VALUE 1SKBCMA) - 2.80X10 




DEVICE TYPE; LM139 QUAD COMPARATOR DEVICE TYPE : LM139 OUAO COMPARATOR 

MFG • -iOT "5 DEVICES TEST DATE 05-24-63 MEG: MOT 5 DEVICES TEST DATE 05-24-63 

REF : TPL LOG 1010-1011 DATE CODE K6306 REF: .TPL LOG 1010-1011 DATE CODE K6306 


Li 



O 

> T 
^ ft 

C\l 

— > 
c/5 r . 

'cn ^ 

TJ + 

03 > 

*“ I 

LU & 
CO > 

O ~ 

Q r. 


( UW ) G>iS I Nb3ki 



(bW)OMSI NU3Ui 



5-642 


INITIAL MEAN VALUE ISKCCMAI = 2.1SXld tl INITIAL MEAN VALUE ISKD(MA) = 2.74X10' 






5-643 


INITIAL MEAN VALUE V0SACMV1 = 2.96X10“* INITIAL MEAN VALUE VOSBCMVl - 7.64X10 











Device TYPE: LM139 QUPO COMPARATOR 00/ ICE TYPE: LM139 QUAD COMPARATOR 

MFQ: MOT 9 DEVICES TEST DATE 05-20-63 MF6 ‘ MOT 9 DEVICES TEST DATE 09-20-63 

REF* TPL LOQ 1012-1033 DATE CODE K6306 REF: JPL LOQ 1032-1013 DATE CODE K6306 



5-644 


INITIAL MEAN VALUE VOSACMVJ = I .2TX10 -1 INITIAL MEAN VALUE V0SB(MV1 - 2.11X30 
















DEVICE TYPE.* LM139 QUFO COMPARAT OR DEVICE TYPE : LM139 CURD COMPARATOR 

MFQ; MOT 3 DEVICES TEST DATE 03-20-63 MF(3 1 MOT 3 DEVICES TEST DATE 03-20-63 

REF; TPL LOQ 1012-1013 DATE CODE K6306 REF: JPL LOQ 1012-1013 DATE CODE K6306 



(AW)OSDA NU3U 


5-645 


INITIAL MEAN VALUE VOSC(MV) = 6.41X10 -1 INITIAL MEAN VALUE V0SDCMV1 - 1.49X10' 










DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 OUAD COMPARATOR 

MFS: MOT 3 DEVICES TEST DATE 03-20-63 MFG : MOT 5 DEVICES TEST DATE 03-20-63 

REF- TPL LOG 1012-1033 DATE CODE K6306 REF: JPL LOG 1012-1013 DATE CODE K6306 



5-646 


INITIAL MEAN VALUE VOSC(MV) = 3 .43X30 -1 INITIAL MEAN VALUE VOSD(MV) = 6.7TX30‘ 











DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE ? LM139 OUAO COMPARATOR 

MfG • 'iOT 3 DEVICES TEST DATE 03-20-83 MEG : MOT 3 DEVICES TEST DATE 03-20-83 

REF: TPL LOG 3032—1033 DATE CODE K8306 REF r TPL LOG 3012-3033 DATE CODE K8306 



(bN)bSOI Nb3U 


INITIAL MEAN VALUE 10SACNA1 = 5.21X30"° INITIAL MEAN VALUE 10SBCNA) ~ 4.47X30' 






















DEVICE TYPC •• LM139 OURO COMPARATOR DEVICE TYPE: LM139 OURO COMPARATOR 

MFG t MCJT 3 DEVICES TEST DATE 03-20-63 MFG : MOT S DEVICES TEST DATE 03-20-63 

REF ■ TPL LOG 1012-3013 DATE CODE K6306 REF: TPL LOG 1012-1013 DATE CODE K6306 



(UN) OSD I NU3K 


INITIAL MEAN VALUE 10SCCNAI = 5.32X30“° INITIAL MEAN VALUE 10SDCNA1 - 4.66X30" 
















DEVICE TYPE: LM139 OUfO COMPARATOR DEVICE TYPE: LM139 OUAD COMPARATOR 

MEG: MOT 3 DEVICES TEST DATE 03-20 -63 MFG : MOT 5 DEVICES TEST DATE 03-20-63 

fit'F: TPL LOG 1012-1013 DATE CODE K6306 REE : TPL LOG 1012-1013 DATE CODE K6306 




(UN) DSD I NU3N 

I 



5-650 


INITIAL MEAN VALUE 10SCCNA) « 5.24X10“° INITIAL MEAN VALUE 10SDCNAI = 4.63X10 H 










DEVICE TYPE: LM139 QJFQ COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFG : MOT 5 DEVICES TEST DATE 03-20-63 MEG : MOT 3 DEVICES TEST DATE 05-20-63 

REE: JPL LOG 1012-1033 DATE CODE K6306 REF : JPL LOG 1012-1013 DATE CODE K6306 



(UN) 99 I NU3W 



( UN )U91 NU3W 


5-652 


INITIAL MEAN VALUE IBACNA) = 3 .49X30 +1 INITIAL MEAN VALUE IBBCNAI = 1 . 52X10‘ 





















DEVICE TYPE: LM139 OURD COMPARATOR DEVICE TYPE: LM139 OURD COMPARATOR 

MFC: MOT 5 DEVICES TEST DATE 03-20-63 MEG: MOT 3 DEVICES TEST DATE 03-20-63 

REE ‘ TPL LOG 1012-1033 DATE CODE K63Q6 REE: TPL LOG 1012-1013 DATE CODE K6306 




5-654 


INITIAL MEAN VALUE IBC(NA) - 1 ,S5X10 +1 INITIAL MEAN VALUE IBD(NA) = 3 .47X10' 





DEVICE TYPE: LM139 OUPO COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

Mf*6 1 MOT 3 DEVICES TEST DATE 03-20-63 MFCS : MCJT 3 DEVICES TEST DATE 03-20-63 

REF: TPL L03 1012-1033 DATE CODE K6306 REF: TPL LOQ 1012-1013 DATE CODE K6306 
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5-655 


INITIAL MEAN VALUE ISKACMAl = 2.66X10 41 INITIAL MEAN VALUE ISKBCMA1 » 2.66X10' 




INITIAL MEAN VALUE ISKA(MA) ^ 2.V6X30 +1 INITIAL MEAN VALUE 1SKBCMA) ^ 2.-/6X10‘ 




























DEVICE TYPE.- LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MRS : MOT 5 DEVICES TEST DATE 05-20-63 MEG : MOT 5 DEVICES TEST DATE 05-20-63 

REF : JPL LOG 1032-1013 DATE CODE K6306 REF: JPL LOG 1012-1013 DATE CODE K6306 



(UWJQXSI NU3W 



(UW)0»SI NfcGUi 


5-658 


INITIAL MEAN VALUE ISKCIMAI = 2.'74XJ0 +: INITIAL MEAN VALUE ISKDCMAI - 2 .TSXlO" 














DEVICE TYPE: LM339 QUAD COMPARATOR DEVICE TYPE: LM339 QUAD COMPARATOR 

MFG: NSC 9 DEVICES TEST DOTE 02-09-63 MEG: NSC 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0921-0923 DATE CODE M6235 REF: JPL LOG 0923-0923 DATE CODE M6233 



(AW)QSOA NtJ3W 



(AW)OSOA NU3W 




5-660 


INITIAL MEAN VALUE VOSCIMV] = 6.6'7X30 -1 INITIAL MEAN VALUE V0SDCMV1 = 2.94X30" 




DEVICE TYPE: till 39 QUAD COMPARATOR DEVICE TYPE: LM139 OUAD COMPARATOR 

MEG: NSC 9 DEVICES TEST DOTE 02-09-63 MEG: NSC 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0921-0923 DATE CODE M6235 REF: JPL LOG 0921-0923 DATE CODE M621S 



5-661 


INITIAL MEAN VALUE ]OSA(NA) = 3.02X10° INITIAL MEAN VALUE lOSB(NA) - 2.74X10' 





DEVICE TYPE: i_M139 QUAD COMPARATOR DEVICE TYPE : CM139 QUAD COTPARATOR 

MFGt NSC 9 DEVICES TEST DATE 02-09-63 MFG : NSC 9 DEVICES TEST DATE 02-09- 

REF t JPL LOG 0921-0923 DATE CODE M6215 REF: JPL LOG 0921-0923 DATE CODE M6215 
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5-662 


INITIAL MEAN VALUE 10SCCNA) = 1 .60X30"° INITIAL MEAN VALUE IdSO(NA) = 3.61X30"' 




DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LMJ39 QUAD COMPARATOR 

MFQ: NSC 9 DEVICES TEST DOTE 02-09-63 HFG : NSC 9 DEVICES TEST DOTE 02-09 

REF: JPL LOG 0923-0923 DOTE CODE M8233 REF: JPL LOG 0923-0923 DOTE CODE .16233 



INITIAL MEAN VALUE IBACNAI = 4 .66X3 O'* 1 INITIAL MEAN VALUE IBB(NA) = 4 .‘74X3 O' 




































(UW)CWSI Nb3W 



( bW ) 3>iS I Nb3W 



5-666 


INITIAL MEAN VALUE 1SKCCMA) - 1 .70X10 41 INITIAL MEAN VALUE 1SKD(MA1 - 1 .68Xia*‘ 




DEVICE TYPE: LM139 QUFO COMPARATOR DEVICE TVPEt Oil 39 OUAO COMPARATOR 

MFC? NSC 9 DEVICES TEST DATE 02-21-63 MFC: NSC 9 DEVICES TEST DOTE 02-21-63 

REF : JPL LOG 0924-0926 DOTE CODE M6213 REF : JPL LOQ 0924-0926 DOTE CODE M8213 
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5-667 


INITIAL MERN VALUE V0SACMV1 = 2.20X10' 1 INITIAL MEAN VALUE V0SB(MV1 = 7.92X10' 





INITIAL MEAN VALUE VOSCCMV) = 6 .SOXIO -1 INITIAL MEAN VALUE VOSD(MV) = 4.05X10' 











DEVICE TYPE: LM139 OUAD COMPARATOR DEVICE TYPE: LM139 OUAD COMPARATOR 

MFG: MSC 9 DEVICES TEST DOTE 02-21-63 MFC : SBC 9 DEVICES TEST DATE 02-21-63 
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( UN ) USD ! 


INITIAL MEAN VALUE 10SACNA) = 2.26X10“° INITIAL MEAN VALUE IOSB(NA) = 2.30X10' 














DEVICE TYPE; LM139 OUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFG: NSC 9 DEVICES TEST DOTE 02-21-63 .1FG t NBC 9 DEVICES TEST DOTE 02-21-63 

REF: JPL LOG 0924-0926 DOTE CODE M6213 REF: JPL LOG 0924-0926 DOTE CODE M621S 



( UN ) OSD I NU3K 



(UN) OSD I NU3W 



5-670 


INITIAL MEAN VALUE IOSC(NA) = 1.16X10"° INITIAL MEAN VALUE 10SDCNA) = 3.15X10 












DEVICE TYPE ? uM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MEG? MSC 9 DEVICES TEST DRTE 02-21-63 MF G ! MSC 9 DEVICES TEST DATE 02-21-63 

REF*: JPL LOG 0924-0926 DATE CODE M6213 REF: JPL LOG 0924-0926 DRTE CODE M6213 


CO 




to 



to 

cu 

E 

E 

CtJ 

CD 



in 

to 

"O 

CD 


LU 

CO 

O 

Q 



5-672 


INITIAL MEAN VALLE 1BCCNA) = 4 .22X10 +1 INITIAL MEAN VALLE IBDCNA1 = 4.31X10 +l 











LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

9 DEVICES TEST DATE 02-21-S3 ?FQ: MSC 9 DEVICES TEST DATE 02-21-S3 



INITIAL MEAN VALUE lSKA(MA) = 1 .67X10 +l INITIAL MEAN VALUE ISKB(MA) = 1.67X10" 















DEVICE TYPE: i_M139 QUAD COMPARATOR DEVICE TYPE: uM139 OUPD COMPARATOR 

MFG: NSC 9 DEVICES TEST DOTE 02-21-63 MFG: NSC 9 DEVICES TEST DOTE 02-21' 

REF : JPL LOG 0924-0926 DOTE CODE MS213 REF : JPL LOG 0924-0926 DOTE CODE M8213 



(bW)3>lS I Nb3U 


INITIAL MEAN VALUE 1SKCCMA) » 1 .66X10“ INITIAL MEAN VALUE ISKD(MA) = 1 .66X10 +l 
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(AW)QSOA NU3W 
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5-676 


INITIAL MEAN VALUE VOSB(MV) = 2 .73X10 -1 INITIAL MEAN VALLE VOSB(MV) - 2.73X10' 
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5-677 


INITIAL MEAN VALUE VOSCCMV) a 1.70X1CT‘ INITIAL MEAN VALUE VOSC(MV) - 1.70X10' 







5-678 


INITIAL MEAN VALUE VOSDCMVJ = 3.5lXlO~‘ INITIAL MEAN VALUE VCJSDCMV) = 3 .51X10 - 














DEVICE TYPE- LM139 QUAD COMPARATOR DEVICE TYPE: lM139 QUAD COMPARATOR 

MFB: PM1 9 DEVICES TEST DOTE 02-21-63 1FG: PMI 9 DEVICES TEST DOTE 02-21-63 

REF: JPL LCW 0640-0644 DATE CODE 7924/6227 REF: JPL LOG 0640-0644 DOTE CODE 7924/6227 



(dN)bSOI N03K 


5-679 


INITIAL MEAN VALUE 10SACNA) - 6.99X10" 1 INITIAL MEAN VALUE IOSO(NA) = B- 99X10 

















DEVICE TYPE? i_M139 QUAD COMPARATOR DEVICE TYPE: cM139 QUAD COMPARATOR 

MFC: PM1 9 DEVICES TEST OfTTE 02-21-63 MIFT3 : PM1 9 DEVICES TEST DOTE 02-21-63 

REF: JPL LOQ 0640-0644 DOTE CODE 7924/6227 REF: JPL LOG 0640-0644 DOTE CODE 7924/6227 



INITIAL MEAN VALUE IOSCCNA) - 7.06X10" 1 INITIAL MEAN VALUE 10SCCNA1 = 7.06X10' 
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CD 






5-682 


INITIAL MEAN VALUE ICISDCf*) = 7.99X10" 1 INITIAL MEAN VALUE lOSD(NA) » 7.99X10' 



DEVICE TYPE? LM139 QUAD COMPARATOR DEVICE TYPE? LM139 QUAD CCMPARATOR 

MFGt Ptil 9 DEVICES TEST DOTE 02-21-63 ‘IFG? PM I 9 DEVICES TEST DOTE 02-21-63 

REF: JPL LOQ 0640-06X4. DOTE CODE 7924/6227 REF : JPL LOQ 0640-0644 DOTE CODE 7924/6227 



(UN)b9I N«3U 


5-683 


INITIAL MEAN VALUE IBAINA1 = 2. 62X10** INITIAL MEAN VALLE lBA(NA) - 2.62X10** 






DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE: LM139 QUOD COMPARATOR 

MFQ: PM] 9 DEVICES TEST DOTE 02-21-^63 MFO: PM1 9 DEVICES TEST DOTE 02-21-63 

REF: JPL LOQ 0640-0644 OflTE CODE 7924/6227 REF: JPL LOG 0640-0644 DOTE CODE 7924/6227 



5-684 


INITIAL MEAN VALUE IBB(NA) ■ 2.50X10* 1 INITIAL MEAN VALUE IBBCNA) = 2.50X10' 
















DEVICE TYPE: LM139 OUAD COMPARATOR DEVICE TYPE : LM139 QUAD COMPARATOR 

fFQ: PM1 9 DEVICES TEST DOTE 02-23-63 MFG: PMI 9 DEVICES TEST DOTE 02-21-63 

REF; JPL LOO 0640-0644 DATE CODE 7924/6227 REF: JPL LOO 0640-0644 DFTTE CODE 7924/6227 



(UN)08! Nb3 U 



(UN} 08! NU3W 
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5-686 


INITIAL MEAN VALUE IBD(NA) = 2.60X10** INITIAL MEAN VALUE IBD(NA) = 2.60X10 




DEVICE TYPE: uM339 QUFD COMPARATOR DEVICE TYPE: Oil 39 QUAD COPARATOR 

MFC? PMJ 9 DEVICES TEST DRTE 02-21-63 NFQ: PM I 9 DEVICES TEST DfTTE 02-23-63 

REF: JPL LOQ 0640-0644 DFTTE CODE 7924/6227 REF: JPL LOG 0640-0644 DFTTE CODE 7924/6227 



(BW)b>iSI Nb3U 


5-687 


INITIAL HERN VALUE I SKA (MAI = 1 .20X10+ 1 INITIAL MEAN VALUE ISKAtMAl = 1 .20X10 4 ’ 








DEVICE TYPE; uM139 OUfiD COMPARATOR DEVICE TYPE: LM139 QURD CCMPARATOR 

MR3: PMJ 9 DEVICES TEST DOTE 02-21-63 TFQ ; PMI 9 DEVICES TEST DRTE 02-21-63 

REF: JPL LOQ 0640-0644 DRTE CODE T924/622T REF: JPL LOQ 0640-0644 DRTE CODE 7924/6227 



( UW ) 9>IS I M3U 



(yw)gasi nubu 


5-688 


INITIAL MERN VALUE ISKB(MA) = 1.1*7X10** INITIAL MEAN VALUE ISKB(MA) = 1.17X10' 






DEVICE TYPE? LM139 QUOD COMPARATOR DEVICE TYPE? LM139 QUAD COMPARATOR 

MFG: PM1 9 DEVICES TEST DATE 02-21-63 MFO ■ PM1 9 DEVICES TEST DATE 02-21-63 

REF: JPL LOB 0640-0644 DATE CODE 7924/6227 REF: JPL LOQ 0640-0644 DATE CODE 7924/6227 



(bW)0*SI N03U 



5-689 


INITIAL MEAN VALUE ISKC(MA) » 1.17X10 +t INITIAL MEAN VALUE ISKC(MA) » 1.17X10+ 1 













DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: LM139 QUAD CCTPARATOR 

MFG : PM1 9 DEVICES TEST DOTE 02-21-63 MFG : PM I 9 DEVICES TEST DRTE 02-21-63 

REF: JPL LOG 0640-0644 DRTE CODE 7924/6227 REF : JPL LOQ 0640-0644 DRTE CODE 7924/622 
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5-690 


INITIAL MEAN VALUE ISKD(MA) = 1.15X10 + ‘ INITIAL MEAN VALUE ISKD(MA) » 1.15X10' 




DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE: LM339 QUAD COMPARATOR 

MFG : PM1 9 DEVICES TEST DATE 02-09-63 MFQ : PM1 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOO 0841-0843 DATE CODE T924/622T REF: JPL LOO 0841-0843 DATE CODE T924/8227 






(AW) USD A NU3W 


5-691 


INITIAL MEAN VALUE V0SACMV1 = 3.22X10“’ INITIAL MEAN VALUE VOSACMVl ** 3.22X10“’ 











DEVICE TYPE; LM139 QUfiD COMPARATOR DEVICE TYPE; cM139 QUAD COMPARATOR 

MFC: Pill 9 DEVICES TEST DATE 02-09-63 MFG: PM1 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0841-0843 DOTE CODE 7924/6227 REF: JPL LOG 0841-0843 DOTE CODE 7924/6227 



(AW)QSOA Nb3 U 


CO 




5-692 


INITIAL MCPN VALUE V0SBCMV1 t, 6.67X10“ : INITIAL MEAN VALUE VOSBCMV) = 6 .67X10- 




01139 OUAO COMPARATOR DEVICE TYPE: 01139 QUAD COMPARATOR 

9 DEVICES TEST DOTE 02-09-63 1FQ: PM1 9 DEVICES TEST DOTE 02-09-63 

0841-0843 DOTE CODE 792476227 REF: JPL LOG 0841-0843 DOTE CODE 792476227 



INITIAL MEAN VALUE V0SCCMV1 - 9. 70X10 -1 INITIAL MEAN VALUE V0SC(MV1 = 9.70X10' 
















DEVICE TYPE: LM339 QUAD COMPARATOR DEVICE TYPE: uM339 OUAD COMPARATOR 

.MFe: PM1 9 DEVICES TEST DOTE 02-09-63 MFQ: PM I 9 DEVICES TEST DOTE 02-09-63 

RET: JPL LOG 0841-0843 DOTE CODE 7924/8227 REF: JPL LOG 0841-0843 DOTE CODE 7924/ 6227 



5-694 


INITIAL MEAN VALUE VOSDfMV) ^ 3 .97X30~‘ INITIAL MEAN VALUE VOSD(MV) = 1 .97X30' 












DCV1CG TYPE: LM139 OUPO COMPARATOR DEVICE TYPE: LM139 QUAD COMPARATOR 

MFS: PHI 9 DEVICES TEST DOTE 02-09-63 MFC : PHI 9 DEVICES TEST DOTE 02-09-63 

REF: JPL LOO 0841-0843 DOTE CODE 7924/6227 REF: JPL LOO 0841-0843 DOTE CODE 7924/6227 



INITIAL MEAN VALUE 10SA(NA1 = 7.26X10~‘ INITIAL MEAN VALUE 10SA(NA) » 7.26X10" 












DEVICE TYPE: i_M139 OUAD COMPARATOR 0EV1CE TYPE: LM339 OUAD COMPARATOR 

MFG: PM1 9 DEVICES TEST DATE 02-09-63 MFG: PMI 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0841-0843 DATE CODE 7924/6227 REF: JPL LOB 0841-0843 DATE CODE 7924/6227 



(dN)QSOI Nd3W 



(dN)gSDI N03W 



5-696 


INITIAL MEAN VALUE lOSB(NA) = 1. 16X10"° INITIAL MEAN VALUE I0SBCNA1 = 1.16X10“' 
















DEVICE TYPE-' I.M139 QJPD COMPARATOR DEVICE TYPE: l_M139 QUAD COMPARATOR 

.IF 6 : PM] 9 DEVICES TEST DHTE 02-09-63 MFC : PMI 9 DEVICES TEST DOTE 02-09-63 

REF: JPL LOG 0841-0843 DOTE CODE 9924/6227 REF: JPL LOG 0841-0843 DOTE CODE 7924/6227 


no r) n w 


<9 m 


(UN)OSOI NtOU 



(bN)asDi 


INITIAL MEAN VALUE I JSDfNAl = 1 . j6X:0“° INITIAL MEAN VALUE IOSD(NA) = 3.16X10' 
















DEVICE TYPE: LM139 QUAD COMPARATOR DEVICE TYPE: lM139 OUAD COMPARATOR 

MftJ: PM1 9 DEVICES TEST DATE 02-09-63 MFQ: PM1 9 DEVICES TEST DATE 02-09-63 

RET: JPL LOQ 0641-0643 DATE CODE 7924/6227 REF: JPL LOG 0641-0643 DATE CODE 7924/6227 



(ON)UQI Nb3ki 



5-699 


INITIAL MEAN VALUE 1BACNA1 - 2 .69X10* 1 INITIAL MEAN VALUE IBAfNAl = 2.69X10 















DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE: uM139 QUAD COMPARATOR 

MPQ: PMI 9 DEVICES TEST DATE 02-09-63 7FG : PMI 9 DEVICES TEST DATE 02-09-63 

REF: JPL LOG 0641-0643 DATE CODE *792476227 REF: JPL LOG 0641-0645 DATE CODE 7924/6227 



(ON) QQ I Nb3Ui 


CO 



(ON) 99 I NtGU 



5-700 


INITIAL MEAN VALUE lBB(f*l) = 2/10X10** INITIAL MEAN VALUE IBBfNAI «* 2.75X30' 





DEVICE TYPE: LM139 CXJfiD COMPARATOR DEVICE TYPE: LM139 QUAD COWWTOR 

MR}: PM1 9 DEVICES TEST DOTE 02-09-63 MFQ: PMI 9 DEVICES TEST DOTE 02-09-63 

REF: JPL LOG 0641-0643 DOTE CODE 7924/6227 REF: JPL LOQ 0641-0643 DOTE CODE 7924/6227 



5-701 


INITIAL MEAN VALUE ]BC(NA1 - 2.67X10 +1 INITIAL MEAN VALUE IBC(NA) - 2.67X10' 































DEVICE TYPE: LM139 QUOD COMPARATOR DEVICE TYPE: lM139 QUAD COMPARATOR 

MFG: PMI 9 DEVICES TEST DATE 02-09-63 MEG : PM1 9 DEVICES TEST DATE 02-09-63 

RET: JPL LOG 0641-0643 DATE CODE 7924/6227 REE: JPL LOG 0641-0643 DOTE CODE 7924; 6227 



5-704 


INITIAL MEAN VALUE ISKBfMAl = 1 .21X10 - * 1 INITIAL MEAN VALUE 1SKBCW) = 1 .21X10' 













DEVICE TYPE: LM139 QUAD COMPAAmOA DEVICE TYPE ? LM139 QUAD COMPARATOR 

flfCt PM1 9 DEVICES TEST DATE 02-09-63 MFQ: PM I 9 DEVICES TEST DOTE 02-09-63 

RET: JPL LOQ 0641* 0643 DATE CODE 7924/6227 REF: JPL LOG 0641-0643 DATE CODE 7924/6227 


r- 




CD 




5-705 


INITIAL MEAN VALUE ISKCfMAl = 1.19X10 41 INITIAL MEAN VALUE 1SKC(MA) = 1.19X10 4 * 





DEVICE TYPE : LM139 QUAD COMPARATOR DEVICE TYPE: I-M139 QUAD COMPARATOR 

MFC : PM] 9 DEVICES TEST DATE 02-09-63 MFG : PMI 9 DEVICES TEST DATE 02-09-63 

REF r JPL LOG 0641-0643 DATE CODE 7924/6227 REF: JPL LOQ 0643-0643 DATE CODE 7924/6227 



5-706 


l 


INITIAL MEAN VALUE JSKD(MA1 - 3.16X30'' 1 INITIAL MEAN VALUE ISKD(MA) = 1.16X10' 




DEVICE TYPE: MN5211 HYB.1 2 BIT A/D CON VERIER DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER 

MFCs mnc 3 DEVICE (S) TEST DATE: 5/21/81 MFC: mnc 3 DEVICE (S) TEST DATE: 5/21/81 

REF: JPL LOG 0729 DATE CODE: - REF: JPL LOG 0729 DATE CODE: - 



5-707 


INITIAL MEAN VALUE IIH STR (NA) MAX - 4.4 INITIAL MEAN VALUE DELTA VREF <MV) MAX 



DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER DEVICE TYPE: MN5211 HYB. 1 2 BIT A/D CONVERTER 

HFG: mnc 3 DEVICE (S) TEST DATE: 5/21/81 MFC: MNC 3 DEVICE (S) TEST DATE: 5/21/81 
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5-708 


INITIAL MEAN VALUE ICC (MA) MAX = 21.95 INITIAL HEAN VALUE IDD CMA) MAX • 13.95 



DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER 

MFCs MNC 3 DEVICE (S) TEST DATE: 5/21/81 MFC: MNC 3 DEVICE (S) TEST DATE: 5/21/01 

REF: JPL LOG 0729 DATE CODE: - REF: JPL LOG 0729 DATE CODE: - 
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5-709 







DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER DEVICE TYPE: MN5211 HYB. 12 BIT A/D CONVERTER 

HFGs MNC 3 DEVICE (S) TEST DATE: 5/21/81 HF'G: MNC 3 DEVICE (S) TEST DATE: 5/21/81 

err. mi i nr moo fiATF rnnF. - REF: JPL LOG 0729 DATE CODE: - 



NIW (A) ’33V ‘Sd *D3N 


5-711 


INITIAL MEAN VALUE NEC. FS. ACC. (V) MJN - 4.997 INITIAL MEAN VALUE NON LJN. (LS0) MAX - .501 



DEVICE TYPE: MN5211 12 Bit A/D Converter 


TEST DATE: 5-21-81 

DATE CODE: 8102 

SOURCE: Dynamitron, 2.5 MeV e 


MFG: MNC 2 Devices 

REF: JPL LOG 0729 


WORST CASE VALUES (AVG) 


Dose , 
krad(Si) 

v OH 

(Volts) 

min 

V 0H EOC 
(Volts ) 

min 

V OL 

(mV) 

max 

V 0L EOC 
(mV) 

max 

I 0H 

(mA) 

min 

I 0H EOC 
(mA) 

min 

I 0L 

(mA) 

max 

Initial 

4.400 

4.205 

99.00 

84.50 

5.057 

2.010 

18.56 

30 

4.410 

4.220 

101.00 

87.00 

4.970 

2.010 

17.20 

75 

4.410 

4.230 

101.00 

86.00 

4.950 

2.010 

16.17 

150 

4.415 

4.230 

102.00 

87.50 

4.924 

2.005 

15.27 

300 

4.420 

4.235 

102.5 

88.00 

4.900 

1.996 

14.34 

600 

4.430 

4.240 

103.0 

88.50 

4.877 

1.970 

13.35 


Dose, 
krad (Si) 

X 0L EOC 
(mV) 
min 

I IH STR 
(nA) 
rain 

I IH CLK 
(nA) 

max 

I IL STR 
(}iA) 
max 

1 IL CLK 
(ViA) 
min 

AVref 

(mV) 

min 

J CC 

(mA) 

max 

Initial 

19.45 

612.3 

795.1 

331.0 

332.7 

— 

21.95 

30 

17.60 

646.0 

828.5 

324.8 

324.0 

2.500 

21.60 

75 

16.15 

624.8 

804.3 

322.6 

322.3 

3.000 

21.50 

150 

15.00 

615.0 

793.5 

321.7 

320.9 

3.500 

21.45 

300 

13.89 

602.0 

778.8 

320.0 

320.0 

1.500 

21.35 

600 

12.85 

609.3 

765.6 

318.0 

319.0 

5.000 

21.15 


5-712 


DEVICE TYPE: 

MN5211 

12 Bit 

A/D Converter 

TEST DATE 

: 5-21-81 


MFG: MNC 

2 Devices 



DATE CODE 

: 8102 


REF: JPL LOG 

0729 




SOURCE: 

Dynamitron, 

2.5 MeV e 




(continued) 




Dose, 

krad(Si) 

J DD 

(mA) 

max 

^E 

(mA) 

max 

OFF SET 
(mV) 
max 

OFF ERR 
(LSR) 
max 

POS FS ACC 
(Volts) 
min 

NEG FS ACC 
(Volts) 
min 

N0NLIN 

(LSB) 

max 

Initial 

13.95 

8.600 

2.013 

.8244 

4.994 

4.997 

.5010 

30 

13.85 

8.550 

1.688 

.6913 

4.995 

4.996 

.5326 

75 

13.80 

8.500 

2.167 

.8877 

4.997 

4.993 

.5420 

150 

13.75 

8.500 

4.174 

1.710 

4.998 

4.990 

.5604 

300 

13.80 

8.500 

10.36 

1.152 

5.004 

4.982 

.7366 

600 

13.80 

8.450 

16.86 

6.906 

5.004 

4.969 

1.352 


Dose, 

krad(Si) 

V 0H 

(Volts) 

min 

V 0L 

(mV) 

max 

: 0H 

(mA) 

min 

I 0L 

(mA) 

min 

Initial 

4.025 

109.5 

4.806 

17.69 

30 

4.035 

112.8 

4.723 

15.89 

75 

4.035 

113.3 

4.703 

14.42 

150 

4.080 

114.3 

4.680 

13.27 

300 

4.037 

115.1 

4.659 

12.17 

600 

4.044 

116.1 

4.638 

11.15 


5-713 



DEVICE TYPE: MN5214 12 Bit A/D Converter TEST DATE: 5-21-81 

MFG: MNC 2 Devices DATE CODE: 8102 

REF: JPL LOG 0730 SOURCE: Dynamitron, 2.5 MeV e 


WORST CASE VALUES (AVG) 


Dose , 
krad(Si ) 

v OH 

(Volts ) 
min 

V 0H EOC 
(Volts ) 
min 

V 0L 

(mV) 

max 

V 0L EOC 
(mV) 

max 

: 0H 

(mA) 

min 

J 0H EOC 
(mA) 

min 

lOL 

(mA) 

max 

Initial 

4.140 

4.390 

103.5 

86.5 

4.765 

4.805 

17.90 

30 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

75 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 


Dose , 
krad(Si ) 

r 0L EOC 
(mV) 

min 

I IH STR 
(nA) 

max 

I IH CLK 
(nA) 

max 

I IL STR 
(VIA) 
max 

1 IL CLK 
(jiA) 
max 

AV REF 
(mA) 
max 

: CC 

(mA) 

max 

Initial 

20.17 

668.0 

898.3 

298.0 

304.4 

— 

20.45 

30 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

75 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 


Dose, 

krad(Si) 

Z DD 

(mA) 

max 

X EE 

(mA) 

max 

OFF SET 
(mV) 
max 

OFF ERR 
(LSB) 
max 

P0S FS ACC 
(Volts ) 
min 

NEG FS ACC 
(Volts) 
min 

NONLIN 

(LSB) 

max 

Initial 

17.95 

4.250 

1.991 

.8154 

4.996 

4.999 

.443 

30 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

75 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 

Fail 


Dose , 
krad(Si ) 

V 0H 

(Volts ) 
min 

V 0 L 

(mV) 

max 

I 0H 

(mA) 

min 

lOL 

(mA) 

min 

Initial 

4.055 

117.3 

4.592 

18.17 

30 

Fail 

Fail 

Fail 

Fail 

75 

Fail 

Fail 

Fail 

Fail 


5-714 


DEVICE TYPE: MN5214 Hyb. 12 Bit A/D Converter TEST DATE: 5-5-85 

MFG: MNC 2 Devices DATE CODE: 8141 

REF: JPL LOG 0814 SOURCE: Dynamitron, 2.5 MeV e 

Two samples of the Micro Networks MN5214/90228A (50-chip hybrid) date code 
8141, were radiation tested at BREL (Boeing Radiation Effects Lab) on 5 May 
1982. The devices were log number 0814 and they were tested per RTR 329. The 
radiation levels were 30, 75, 150, 300, and 600 krad(Si). 

The devices were Galileo flight parts that had been rebuilt by replacing the 
Raytheon RM1556 operational amplifier with a similar MC1556 Motorola opera- 
tional amplifier. 

Both devices failed to meet one or more of the linear specifications at 150 
krad(Si). At 600 krad(Si) S/N 144 was still functional (but highly degraded) 
and S/N 148 had failed catastrophically. 

It is recommended that these devices not be used in a radiation environment 
that exceeds 75 krad(Si). 


5-715 


DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 108 1-A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(1) V 0L mV (I 0 L = 0.8 mA) 


Fluence (e/cin^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

160.5 

162.0 

162.0 

162.5 

163.0 

163.0 

164.0 

1515 

162.0 

166.0 

167.5 

166.5 

166.5 

168.0 

167.0 

1516 

163.0 

163.5 

163.5 

165.0 

165.5 

165.5 

165.5 

1517 

158.5 

163.0 

162.5 

163.0 

163.5 

164.5 

164.5 

1518 

154.0 

156.0 

157.5 

158.5 

158.5 

158.0 

158.0 

Max. 

163.0 

166.0 

167.5 

166.5 

166.5 

168.0 

167.0 

Mean 

159.6 

162.1 

162.6 

163.1 

163.4 

163.8 

163.8 

Min. 

154.0 

156.0 

157.5 

158.5 

158.5 

158 

158.0 

MN+3 sigma 

170.2 

173.2 

173.3 

172.1 

172.6 

174.9 

174.1 

MN-3 sigma 

148.9 

150.9 

151.8 

154.0 

154.1 

152.6 

153.4 


(2) v OL EOC mV ( x OL 

= 0.8 mA) 







Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

185.5 

183.5 

183.0 

184.0 

184.5 

185.5 

185.5 

1515 

185.0 

177.0 

176.5 

178.5 

180.5 

180.0 

183.0 

1516 

187.0 

184.5 

187.5 

186.5 

186.5 

189.0 

189.5 

1517 

187.5 

178.5 

179.5 

180.5 

181.0 

181.0 

182.0 

1518 

187.0 

182.0 

180.0 

179.0 

180.5 

184.0 

185.0 

Max. 

187.5 

184.5 

187.5 

186.5 

186.5 

189.0 

189.5 

Mean 

186.4 

181.1 

181.3 

181.7 

182.6 

183.9 

185.0 

Min. 

185.0 

177.0 

176.5 

178.5 

180.5 

180.0 

182.0 

MN+3 sigma 

189.6 

190.7 

193.7 

192.0 

190.8 

194.7 

193.6 

MN-3 sigma 

183.1 

171.4 

168.8 

171.3 

174.3 

173.0 

176.3 


(3) Vql CLK mV ( X 0L 

= 0.8 nA) 







Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

197.5 

195.5 

194.0 

194.5 

193.5 

195.0 

194.0 

1515 

193.0 

186.0 

186.0 

186.5 

187.0 

186.5 

189.0 

1516 

195.5 

193.0 

195.5 

194.5 

195.0 

195.5 

195.0 

1517 

194.0 

186.0 

186.5 

187.5 

187.5 

187.5 

189.0 

1518 

191.0 

187.5 

186.5 

184.5 

187.5 

187.5 

187.5 

Max. 

197.5 

195.5 

195.5 

194.5 

195.0 

195.5 

195.0 

Mean 

194.2 

189.6 

189.7 

189.5 

190.1 

190.4 

190.9 

Min. 

191.0 

186.0 

186.0 

184.5 

187.0 

186.5 

187.5 

MN+3 sigma 

201.5 

202.7 

203.6 

203.5 

201.5 

203.7 

200.9 

MN-3 sigma 

186.8 

176.4 

175.7 

175.4 

178.6 

177.0 

180.8 


5-716 


DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 108 I-A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(continued) 


(4) I 0L mA (Vql = 0.4 V) 


Fluence (e/cm^) 

Initial 

1.2E12 

3 *0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

13.20 

12.90 

12.65 

12.45 

12.15 

11.80 

11.45 

1515 

12.85 

12.10 

11.90 

11.70 

11.35 

10.90 

10.60 

1516 

13.50 

12.95 

12.90 

12.50 

12.15 

11.75 

11.45 

1517 

13.40 

12.50 

12.35 

12.15 

11.90 

11.50 

11.15 

1518 

13.65 

13.10 

12.75 

12.45 

12.20 

11.85 

11.45 

Max. 

13.65 

13.1 

12.9 

12.5 

12.2 

11.85 

11.45 

Mean 

13.32 

12.71 

12.51 

12.25 

11.95 

11.56 

11.22 

Min. 

12.85 

12.1 

11.9 

11.7 

11.35 

10.9 

10.6 

MN+3 sigma 

14.24 

13.93 

13.69 

13.26 

13.01 

12.73 

12.33 

MN-3 sigma 

12.39 

11.48 

11.32 

11.23 

10.88 

10.38 

10.10 


(5) IoL EOC ( V OL = 

0.4 V) 







Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

9.755 

9.705 

9.645 

9.575 

9.490 

9.370 

9.275 

1515 

9.985 

9.915 

9.855 

9.765 

9.680 

9.565 

9.450 

1516 

10.00 

9.950 

9.915 

9.875 

9.795 

9.665 

9.535 

1517 

9.750 

9.695 

9.635 

9.555 

9.485 

9.375 

9.280 

1518 

9.790 

9.735 

9.670 

9.625 

9.530 

9.400 

9.305 

Max. 

10.0 

9.95 

9.915 

9.875 

9.795 

9.665 

9.535 

Mean 

9.856 

9.800 

9.744 

9.679 

9.596 

9.475 

9.369 

Min. 

9.75 

9.695 

9.635 

9.555 

9.485 

9.37 

9.275 

MN+3 sigma 

10.23 

10.16 

10.13 

10.08 

10.00 

9.874 

9.720 

MN-3 sigma 

9.478 

9.432 

9.350 

9.268 

9.186 

9.075 

9.017 


(6) I 0L CLK ^ ( v OL 

= 0.4 V) 







Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

12.15 

12.15 

12.15 

12.15 

12.10 

12.10 

12.00 

1515 

12.75 

12.90 

12.90 

12.80 

12.75 

12.70 

12.55 

1516 

11.95 

12.00 

11.90 

11.90 

11.80 

11.65 

11.55 

1517 

11.70 

11.85 

11.80 

11.70 

11.60 

11.50 

11.35 

1518 

12.20 

12.30 

12.30 

12.30 

12.15 

12.00 

11.85 

Max. 

12.75 

12.9 

12.9 

12.8 

12.75 

12.7 

12.55 

Mean 

12.15 

12.24 

12.21 

12.17 

12.08 

11.99 

11.86 

Min. 

11.7 

11.85 

11.8 

11.7 

11.6 

11.5 

11.35 

MN+3 sigma 

13.31 

13.45 

13.51 

13.43 

13.39 

13.39 

13.24 

MN-3 sigma 

10.98 

11.02 

10.90 

10.90 

10.76 

10.58 

10.47 


5-717 



DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 1081-A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(continued) 


(7) Vqh V (Iqh = uA) 


Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

3.970 

3.970 

3.970 

3.965 

3.965 

3.960 

3.960 

1515 

3.985 

3.995 

3.995 

3.990 

3.985 

3.985 

3.975 

1516 

4.000 

4.005 

4.000 

4.000 

3.995 

3.990 

3.985 

1517 

3.965 

3.975 

3.970 

3.970 

3.970 

3.965 

3.965 

1518 

3.965 

3.970 

3.970 

3.970 

3.965 

3.960 

3.960 

Max . 

4.00 

4.005 

4.00 

4.00 

3.995 

3.99 

3.985 

Mean 

3.977 

3.983 

3.981 

3.979 

3.976 

3.972 

3.969 

Min. 

3.965 

3.97 

3.97 

3.965 

3.965 

3.96 

3.96 

MN+3 sigma 

4.022 

4.031 

4.026 

4.024 

4.016 

4.015 

4.001 

MN-3 sigma 

3.931 

3.934 

3.935 

3.933 

3.935 

3.928 

3.936 


(8) T 0L E0C ^ ( V 0L = 

0.4 V) 







Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-4 . 200 

-4.150 

-4.150 

-4.100 

-4.100 

-4.100 

-4.050 

1515 

-4.600 

-4.500 

-4.450 

-4.450 

-4.450 

-4.400 

-4.405 

1516 

-4.500 

-4.450 

-4.450 

-4.450 

-4.400 

-4.400 

-4.400 

1517 

-4.200 

-4.050 

-4.050 

-4.050 

-4.000 

-4.000 

-4.000 

1518 

-4.150 

-4.050 

-4.000 

-4.000 

-4.000 

-4.000 

-3.950 

Max. 

-4.15 

-4.05 

-4.00 

-4.00 

-4.00 

-4.00 

-3.95 

Mean 

-4.33 

-4.24 

-4.22 

-4.21 

-4.19 

-4.18 

-4.161 

Min . 

-4.6 

-4.5 

-4.45 

-4.45 

-4.45 

-4.4 

-4.405 

MN+3 sigma 

-3.715 

-3.582 

-3.569 

-3.544 

-3.532 

-3.565 

-3.491 

MN-3 sigma 

-4.944 

-4.897 

-4.870 

-4.875 

-4.847 

-4.794 

-4.830 


(9) NONLIN (IN % FSR ) 

Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

0.04623 

0.06953 

0.07335 

0.06031 

0.06714 

0.07296 

0.03154 

1515 

0.06000 

0.1048 

0.08249 

0.10460 

0.08855 

0.09866 

0.11090 

1516 

0.05131 

0.05928 

0.04548 

0.06324 

0.06214 

0.06507 

0.08996 

1517 

0.04598 

0.05931 

0.06734 

0.07332 

0.07728 

0.03400 

0.04919 

1518 

0.05446 

0.04988 

0.05946 

0.05528 

0.08433 

0.07865 

0.08561 

Max . 

0.06 

0.1048 

0.0824 

0.1046 

0.0885 

0.0986 

0.1109 

Mean 

0.0515 

0.0685 

0.0656 

0.0713 

0.0758 

0.0698 

0.0734 

Min. 

0.0459 

0.0498 

0.0454 

0.0552 

0.0621 

0.034 

0.0315 

MN+3 sigma 

0.0692 

0.1328 

0.1078 

0.1305 

0.1093 

0.1406 

0.1702 

MN-3 sigma 

0.0338 

4.3E-03 

0.0234 

0.0121 

0.0423 

-8.8E-04 

-0.0233 


5-718 


DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 1081-A 

(continued) 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(10) AOL OFF (IN mV) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-0.9890 

-1.698 

0.7114 

4.171 

2.491 

1.081 

5.912 

1515 

-1.019 

-1.689 

-0.9890 

1.101 

1.431 

1.781 

-3.339 

1516 

0.6313 

0.3319 

1.371 

2.831 

2.481 

5.881 

1.842 

1517 

-4.869 

-4.819 

-5.809 

-0.6084 

-3.339 

0.4015 

-2.628 

1518 

-0.07820 

-1.389 

0.3414 

4.842 

3.151 

1.721 

-1.279 

Max. 

0.6313 

0.3319 

1.371 

4.842 

3.151 

5.881 

5.912 

Mean 

-1.264 

-1.852 

-0.8748 

2.467 

1.243 

2.173 

0.1016 

Min. 

-4.869 

-4.819 

-5.809 

-0.6084 

-3.339 

0.4015 

-3.339 

MN+3 sigma 

5.122 

3.727 

7.793 

9.175 

9.146 

8.614 

11.52 

MN-3 sigma 

-7.651 

-7.432 

-9.543 

-4.241 

-6.660 

-4.267 

-11.32 


(11) AOL ERR (IN LSB) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-0.4051 

-0.6957 

0.2914 

1.709 

1.020 

0.4430 

2.421 

1515 

-0.4172 

-0.6918 

-0.4051 

-0.4512 

0.5863 

0.7297 

-1.368 

1516 

0.2568 

0.1359 

0.5617 

1.160 

1.016 

2.409 

0.7543 

1517 

-1.994 

-1.974 

-2.379 

-0.2492 

-1.368 

0.1645 

-1.077 

1518 

-0.03203 

-0.5688 

0.1398 

1.983 

1.291 

0.7051 

-0.5238 

Max. 

0.2568 

0.1359 

0.5617 

1.983 

1.291 

2.409 

2.421 

Mean 

-0.5183 

-0.7588 

-0.3582 

1.010 

0.5090 

0.8902 

0.0413 

Min. 

-1.994 

-1.974 

-2.379 

-0.2492 

-1.368 

0.1645 

-1.368 

MN+3 sigma 

2.096 

1.526 

3.192 

3.758 

3.746 

3.528 

4.719 

1 MN-3 sigma 

-3.132 

-3.044 

-3.908 

-1.736 

-2.728 

-1.747 

-4.637 

| (12) OFFSET (IN mV) 

l 

1 Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

! Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

1.345 

1.837 

4.924 

8.325 

8.647 

9.344 

11.41 

! 1515 

1.154 

3.714 

5.933 

8.669 

10.21 

11.40 

11.74 

j 1516 

1.133 

3.890 

6.429 

8.835 

10.38 

11.57 

12.24 

i 1517 

0.9677 

2.689 

4.575 

8.169 

8.486 

11.73 

11.22 

1518 

i 

0.6257 

4.049 

6.606 

9.894 

10.72 

11.05 

11.74 

Max. 

1.345 

4.049 

6.606 

9.894 

10.72 

11.73 

12.24 

Mean 

1.045 

3.235 

5.693 

8.778 

9.688 

11.01 

11.67 

Min. 

0.6257 

1.837 

4.575 

8.169 

8.486 

9.344 

11.22 

MN+3 sigma 

1.854 

6.071 

8.407 

10.81 

12.81 

13.92 

12,83 

MN-3 sigma 

0.2353 

0.4002 

2.979 

6.745 

6.561 

8.109 

10.50 


i 

I 

i 

f 5-719 
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DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 108 1-A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(continued) 


(13) OFF ERR (IN LSN) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

0.5510 

0.7524 

0.7524 

3.410 

3.542 

3.827 

4.672 

1515 

0.4728 

1.521 

2.430 

3.551 

4.183 

4.668 

4.809 

1516 

0.4643 

1.593 

2.633 

3.619 

4.252 

4.739 

5.014 

1517 

0.3964 

1.102 

1.874 

3.346 

3.476 

4.803 

4.597 

1518 

0.2563 

1.658 

2.706 

4.053 

4.392 

4.526 

4.808 

Max. 

0.551 

1.658 

2.706 

4.053 

4.392 

4.803 

5.014 

Mean 

0.4281 

1.325 

2.079 

3.595 

3.969 

4.512 

4.78 

Min. 

0.2563 

0.7524 

0.7524 

3.346 

3.476 

3.827 

4.597 

MN+3 sigma 

0.7599 

2.485 

4.509 

4.428 

5.25C 

5.703 

5.257 

MN-3 sigma 

0.0963 

0.1646 

-0.3512 

2.762 

2.687 

3.322 

4.302 


(14) T CONV (iS (16 bits) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0EH) 

4.0E10 

5.3E10 

1514 

39.30 

39.30 

39.30 

39.35 

39.40 

39. 

.45 

39.50 

1515 

39.10 

39.05 

39.10 

39.10 

39.20 

39. 

.25 

39.30 

1516 

39.60 

39.55 

39.55 

39.55 

39.60 

39. 

.65 

39.70 

1517 

38.95 

38.90 

38.90 

38.95 

39.00 

39. 

.05 

39.10 

1518 

39.30 

39.30 

39.30 

39.30 

39.35 

39, 

,40 

39.45 

Max. 

39.6 

39.55 

39.55 

39.55 

39.6 

39. 

.65 

39.7 

Mean 

39.25 

39.22 

39.23 

39.25 

39.31 

39, 

.36 

39.41 

Min. 

38.95 

38.9 

38.9 

38.95 

39 

39. 

.05 

39.1 

MN+3 sigma 

39.98 

39.97 

39.96 

39.94 

39.98 

40, 

.03 

40.08 

MN-3 sigma 

38.51 

38.46 

38.49 

38.55 

38.63 

38. 

.68 

38.73 


(15) F CLK (IN kHz) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 


1514 

407.1 

407.1 

407.1 

406.6 

406.1 

405.6 

405.1 

1515 

409.2 

409.7 

409.2 

409.2 

408.2 

407.6 

407.1 

1516 

404.0 

404.6 

404.6 

404.6 

404.0 

403.5 

403.0 

1517 

410.8 

411.3 

411.3 

410.8 

410.3 

409.7 

409.2 

1518 

407.1 

407.1 

407.1 

407.1 

406.6 

406.1 

405.6 

Max. 

410.8 

411.3 

411.3 

410.8 

410.3 

409.7 

409.2 

Mean 

407.6 

407.9 

407.8 

407.6 

407.0 

406.5 

406.0 

Min. 

404.0 

404.6 

404 . 6 

404.6 

404.0 

403.5 

403.0 

t sigma 

415.3 

415.7 

415.4 

414.8 

414.1 

413.4 

412.9 

I sigma 

399.9 

400.1 

400.2 

400.4 

399.9 

399.5 

399.0 


5-720 



TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(16) T CLEH (CV-/EOC+) 


DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 108 1-A 

(continued) 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

90.70 

91.40 

92.00 

92.80 

93.60 

94.40 

96.25 

1515 

94.00 

95.20 

96.50 

97.60 

98.80 

103.0 

104.5 

1516 

81.80 

83.00 

83.60 

84.20 

85.00 

86.40 

87.00 

1517 

90.80 

92.20 

92.90 

93.60 

94.60 

97.00 

98.10 

1518 

90.60 

92.00 

92.60 

93.20 

94.20 

96.50 

97.40 

Max. 

94.00 

95.2 

96.5 

97.6 

98.8 

103.00 

104.5 

Mean 

89.58 

90.76 

91.52 

92.28 

93.24 

95.46 

96.65 

Min. 

81.8 

83.00 

83.6 

84.2 

85.00 

86.4 

87.00 

MN+3 sigma 

103.3 

104.5 

105.8 

107.0 

108.3 

113.4 

115.4 

MN-3 sigma 

75.84 

77.01 

77.22 

77.54 

78.11 

77.49 

77.82 


(17) V REF V (No Load) 

Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

10.00 

1515 

9.998 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

1516 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

1517 

9.997 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

1518 

9.999 

10.00 

10.00 

10.00 

10.00 

10.01 

10.01 

Max. 

10.00 

10.00 

10.00 

10.00 

10.00 

10.01 

10.01 

Mean 

9.998 

9.999 

9.999 

10.00 

10.00 

10.00 

10.00 

Min. 

9.997 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

MN+3 sigma 

10.00 

10.00 

10.00 

10.00 

10.00 

10.01 

10.01 

MN-3 sigma 

9.994 

9.996 

9.997 

10.00 

10.00 

9.988 

9.988 


(18) Vreft v * 

1 mA) 







Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

9.998 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

1515 

9.998 

9.998 

9.999 

9.999 

10.00 

10.00 

10.00 

1516 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

1517 

9.997 

9.998 

9.999 

10.00 

10.00 

10.00 

10.00 

1518 

9.999 

10.00 

10.00 

10.00 

10.00 

10.00 

10.01 

Max. 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.01 

Mean 

9.998 

9.998 

9,999 

9.999 

10.00 

10.00 

10,00 

Min. 

9.997 

9.998 

9.999 

9.999 

10.00 

10.00 

10.00 

MN+3 sigma 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.01 

MN-3 sigma 

9.994 

9.995 

9.997 

9.998 

10.00 

10.00 

9.988 


5-721 




DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 108 1-A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(continued) 


(19) I C C “A < V CC = +5V) 


Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

46.00 

45.75 

45.50 

45.30 

45.15 

44.95 

44.75 

1515 

45.50 

45.05 

44.85 

44.65 

44.55 

44.30 

44.20 

1516 

50.60 

50.15 

49.95 

49.75 

49.60 

49.40 

49.25 

1517 

45.20 

44.65 

44.40 

44.25 

44.15 

44.00 

43.75 

1518 

45.45 

45.00 

44.70 

44.50 

44.30 

44.20 

44.05 

Max . 

50.6 

50.15 

49.95 

49.75 

49.6 

49.4 

49.25 

Mean 

46.55 

46.12 

45.88 

45.69 

45.55 

45.37 

45.2 

Min , 

45.2 

44.65 

44.4 

44.25 

44.15 

44.00 

43.75 

MN+3 sigma 

53.39 

52.98 

52.81 

52.59 

52.43 

52.21 

52.07 

MN-3 sigma 

39.70 

39.25 

38.94 

38.78 

38.66 

38.52 

38.32 


(20) Idd < V DD " 

+15 V) 







Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

17.60 

17.85 

17.95 

18.00 

17.95 

17.90 

17.75 

1515 

17.20 

17.35 

17.45 

17.45 

17.40 

17.30 

17.20 

1516 

17.15 

17.30 

17.35 

17.35 

17.30 

17.25 

17.25 

1517 

17.40 

17.55 

17.65 

17.65 

17.55 

17.50 

17.50 

1518 

17.20 

17.40 

17.50 

17.50 

17.45 

17.40 

17.30 

Max. 

17.6 

17.85 

17.95 

18.00 

17.95 

17.9 

17.75 

Mean 

17.31 

17.49 

17.58 

17.59 

17.53 

17.47 

17.4 

Min . 

17.15 

17.3 

17.35 

17.35 

17.3 

17.25 

17.2 

MN+3 sigma 

17.87 

18.15 

18.28 

18.35 

18.28 

18.24 

18.07 

MN-3 sigma 

16.74 

16.82 

16.87 

16.82 

16.77 

16.69 

16.72 


(21) l£E mA (Vee = 

15 V) 







Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-19.70 

-19.70 

-19.60 

-19.55 

-19.40 

-19.10 

-18.95 

1515 

-18.70 

-18.60 

-18.50 

-18.40 

-18.30 

-18.05 

-17.85 

1516 

-19.75 

-19.60 

-19.50 

-19.40 

-19.20 

-19.00 

-18.85 

1517 

-19.00 

-18.95 

-18.90 

-18.75 

-18.60 

-18.45 

-18.20 

1518 

-19.25 

-19.20 

-19.25 

-19.15 

-19.05 

-18.85 

-18.65 

Max. 

-18.7 

-18.6 

-18.5 

-18.4 

-18.3 

-18.05 

-17.85 

Mean 

-19.28 

-19.21 

-19.15 

-19.05 

-18.91 

-18.69 

-18.5 

Min . 

-19.75 

-19.7 

-19.6 

-19.55 

-19.4 

-19.1 

-18.95 

MN+3 sigma 

-17.92 

-17.84 

-17.79 

-17.63 

-17.55 

-17.38 

-17.10 

MN-3 sigma 

-20.63 

-20.57 

-20.50 

-20.46 

-20.26 

-19.99 

-19.89 


5-722 


DEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 1081 -A 


TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 


(continued) 


(22) Group Ij L INS 


Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-220.8 

-218.3 

-216.5 

-215.5 

-214.0 

-213.0 

-212.0 

1515 

-219.0 

-212.8 

-211.7 

-210.8 

-210.0 

-208.2 

-209.0 

1516 

-228.3 

-224.8 

-225.3 

-223.3 

-222.0 

-221.3 

-220.8 

1517 

-219.8 

-213.5 

-212.8 

-212.0 

-210.8 

-209.2 

-208.2 

1518 

-222.5 

-218.3 

-216.0 

-214.3 

-213.0 

-213.0 

-212.0 

Max. 

-219.0 

-212.8 

-211.7 

-210.8 

-210.0 

-208.2 

-208.2 

Mean 

-222.0 

-217.5 

-216.4 

-215.1 

-213.9 

-212.9 

-212.4 

Min. 

-228.3 

-224.8 

-225.3 

-223.3 

-222.0 

-221.3 

-220.8 

MN+3 sigma 

-210.9 

-203.1 

-200.4 

-200.4 

-199.6 

-197.4 

-197.3 

MN-3 sigma 

-233.2 

-231.9 

-232.5 

-229.8 

-228.2 

-228.4 

-227.4 


(23) Group Ijh INS 

nA 







Fluence (e/cm 2 ) 

Initial 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1515 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1516 

1.000 

1.175 

1.325 

1.450 

1.475 

1.625 

1.500 

1517 

4.900 

14.08 

21.65 

4016 

4013 

14030 

17700 

1518 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

Max. 

4.9 

14.08 

21.65 

4016 

4013 

14030. 

17700 

Mean 

1.78 

3.651 

5.195 

804.0 

803.4 

2806. 

3540. 

Min. 

1 

1 

1 

1 

1 

1 

1 

MN+3 sigma 

7.012 

21.14 

32.79 

6190 

6185. 

21628.5 

27286.4 

MN-3 sigma 

-3.452 

-13.84 

-22.40 

-4582. 

-4579. 

-16014.7 

-20204.6 


(24) Group Vql DAT mV 

Fluence (e/cm 2 ) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm 2 /s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

140.0 

141.4 

142.1 

142.3 

142.9 

143.4 

143.3 

1515 

141.1 

145.6 

146.2 

146.3 

146.4 

147.6 

146.9 

1516 

141.4 

144.0 

143.1 

144.1 

144.5 

144.8 

144.8 

1517 

138.7 

143.0 

143.2 

143.6 

143.8 

144.6 

145.3 

1518 

133.8 

136.3 

137.7 

138.8 

138.9 

139.0 

139.7 

Max. 

141.4 

145.6 

146.2 

146.3 

146.4 

147.6 

146.9 

Mean 

139.0 

142.0 

142.4 

143.0 

143.3 

143.8 

144.0 

Min. 

133.8 

136.3 

137.7 

138.8 

138.9 

139.0 

139.7 

MN+3 sigma 

148.2 

152.7 

151.6 

151.3 

151.6 

153.2 

152.1 

MN-3 sigma 

129.7 

131.3 

133.2 

134.7 

134.9 

134.4 

135.8 


5-723 



TEST DATE: 10-16-84 

DATE CODE: 8419 

SOURCE: Dynamitron, 2.5 MeV e 

(25) Group Iql 


DDEVICE TYPE: MN5290 Hyb. 16 Bit A/D Converter 

MFG: MNC 

REF: JPL LOG 1081-B 


Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

16.33 

15.81 

15.40 

14.97 

14.39 

13.71 

13.10 

1515 

15.08 

14.38 

13.91 

13.43 

12.84 

12.11 

11.52 

1516 

16.95 

16.30 

16.01 

15.49 

14.90 

14.25 

13.66 

1517 

15.95 

14.92 

14.45 

13.95 

13.35 

12.64 

12.07 

1518 

16.20 

15.49 

14.92 

14.35 

14.01 

13.11 

12.46 

Max. 

16.95 

16.3 

16.01 

15.49 

14.9 

14.25 

13.66 

Mean 

16.10 

15.38 

14.93 

14.43 

13.89 

13.16 

12.56 

Min. 

15.08 

14.38 

13.91 

13.43 

12.84 

12.11 

11.52 

MN+3 sigma 

18.14 

17.63 

17.38 

16.88 

16.35 

15.70 

15.08 

MN-3 sigma 

14.06 

13.12 

12.49 

11.99 

11.44 

10.62 

10.03 


(26) Group Vqh DAT v 

Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

3.666 

3.676 

3.678 

3.677 

3.675 

3.671 

3.667 

1515 

3.637 

3.680 

3.678 

3.673 

3.663 

3.665 

3.648 

1516 

3.694 

3.713 

3.697 

3.703 

3.699 

3.691 

3.683 

1517 

3.658 

3.706 

3.699 

3.697 

3.690 

3.691 

3.687 

1518 

3.652 

3.678 

3.688 

3.694 

3.688 

3.676 

3.674 

Max. 

3.694 

3.713 

3.699 

3.703 

3.699 

3.691 

3.687 

Mean 

3.661 

3.690 

3.688 

3.688 

3.683 

3.678 

3.671 

Min. 

3.637 

3.676 

3.678 

3.673 

3.663 

3.665 

3.648 

MN+3 sigma 

3.724 

3.743 

3.718 

3.728 

3.725 

3.714 

3.718 

MN-3 sigma 

3.598 

3.638 

3.657 

3.649 

3.640 

3.643 

3.625 


(27) Group Iqh mA 


Fluence (e/cm^) 

Initial 

1.2E12 

3.0E12 

6.0E12 

1.2E13 

2.4E13 

4.0E13 

Flux (e/cm^/s) 

Initial 

4.0E9 

6.0E9 

1.0E10 

2.0E10 

4.0E10 

5.3E10 

1514 

-4.334 

-4.288 

-4.263 

-4.224 

-4.228 

-4.209 

-4.186 

1515 

-4.522 

-4.394 

-4.375 

-4.369 

-4.360 

-4.316 

-4.263 

1516 

-4.797 

-4.722 

-4.734 

-4.697 

-4.681 

-4.666 

-4.635 

1517 

-4.250 

-4.122 

-4.116 

-4.094 

-4.084 

-4.063 

-4.026 

1518 

-4.244 

-4.156 

-4.116 

-4.078 

-4.069 

-4.072 

-4.066 

Max. 

-4.244 

-4.122 

-4.116 

-4.078 

-4.069 

-4.063 

-4.026 

Mean 

-4.429 

-4.336 

-4.320 

-4.292 

-4.284 

-4.265 

-4.235 

Min. 

-4.797 

-4.722 

-4.734 

-4.697 

-4.681 

-4.666 

-4.635 

MN+3 sigma 

-3.726 

-3.612 

-3.554 

-3.528 

-3.530 

-3.523 

-3.507 

MN-3 sigma 

-5.131 

-5.060 

-5.086 

-5.056 

-5.038 

-5.007 

-4.963 


5-724 



5-725 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1000 75 150 300 600 1000 

R . 1493 .6660 6.262 12.33 5.657 B .0335 .3461 .6644 2.015 25.52 























V.OIX (UN)SOIv Nb3W 

to 



g_0XX (AW) SO A? NU3W 



5-727 





DEVICE TYPE: OP- 06 OP AMP 

MEG: PMI 6 DEVICES TEST DATE 30-12-64 

REF: JPL LOG 1106 DATE CODE 6434 


CD 



v,OIX (dN)QIv NfcGU 




5-728 





5-729 










DEVICE TYPE: OP-15 FET OP A*> DEVICE TYPE: OP-15 FET OP AH> 

MFC: PMI 6 DEVICES TEST DOTE 11-9-61 MFC: PMI 6 DEVICES TEST DATE 11-9-61 

REF: JPL LOG 0790 DATE CODE 6127 REF: JPL LOG 0790 DATE COOE 6127 

, , . , - ■■ ■■■ — i — i i i i i i ■■ i «— T-r-T-i 104.6 1 ■ r " i — i — r-i— i — r-r r-i i — i — i > i 



5 - 


INITIAL MEAN VALUE +GAIN(D6) * 1.13X10* 












DEVICE TYPE: OP-15 FET OP AMP 

MFQ: PHI 6 DEVICES TEST DATE H-9-01 

REF: JPL LOG 0790 DATE COOE 0127 



5-731 


INITIAL MEAN VALUE -GAIN(DO) « 1.01X10 4 * 




DEVICE TYPE: OP-15 FET OP AMP DEVICE TYPE: OP-15 FET OP AMP 

MFG : PM I 6 DEVICES TEST DATE 04-13-63 MFG t PM I 6 DEVICES TEST DOTE 04-13-63 

REF: JPL LOG 0666-1 DOTE CODE 6229 REF: JPL LOG 0666-2 DOTE CODE 6229 



•t-OIX (AW)SOAV Nt)3W 

to 





t-OIX (AW)SOAv NU3W 


5-732 




DEVICE TYPE: OP-15 FET OP AMP DEVICE TYPE: OP-15 FET OP AMP 

MFG: PM1 6 DEVICES TEST DflTE 04-13-63 MFB t PMI 6 DEVICES TEST DOTE 04-13-63 



5-733 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1 000 2000 

S .0462 .1131 .2346 5 .4139 .4241 .3600 


































DEVICE TYPE : OP- 15 FET OP AMP DEVICE TYPE: OP- 15 FET OP AMP 

MFG: PM1 6 DEVICES TEST DATE 04-13-63 MFG: PM I 6 DEVICES TEST DATE 04-13-63 

REF : JPL LOG 0666-1 DATE CODE 6229 REF: JPL LOG 0666-2 DATE CODE 6229 

106 .6-t 1 1 1 1 — l — I — r— I 1 — I 1 — I — I — ( — 1—1 106 . 12 n 1 1 1 1 — I — I — T~] 1 — I 1 m T“l 



(ga)NIU9- NU3W 


INITIAL MEAN VALUE -GA1NCDB1 =1.12X10 +S: INITIAL MEAN VALUE -GAINIDB 1 = 1 .12Xlff 






s _OIX (AW) SO A? NtOW 

CD 





g_0 I X (AW)SOAV NU3W 


5-737 



















DEVICE TYPE: OP- 15 FET OP AMP DEVICE TYPE: OP-15 FET OP AMP 

MFG : PM1 4 DEVICES TEST DATE 03-26-63 MFG : PM1 d DEVICES TEST DATE 03- 

REF: JPL LOG 0669-1 DATE CODE 6229 REF : JPL LOG 0669-2 DATE CODE 622' 

106 . On , , , r— r— i r— , > . 1 . — I — l r~l 105 . 0 -r 1 1 1 r— r-i 1— i 1 1 1 r— r-i 


CM 


.o 




«n 

o 

m 

o 

1C 

o 


-*• 

n 

m 

C\J 

CNi 

a 

o 

o 

a 

o 

□ 



—* 

—4 

H 

#-4 



(gQ)NIU9+ NU3 U 


CO 




(ga)NiU9+ 


NtOUi 


5-740 


INITIAL MEAN VALUE +CA3NfDBl = 1 .06X10 42 INITIAL MEAN VALUE +GAIN(DB 1 = 1.06X10' 






















5-744 




















PE: OP-15 FET CP AMP DEVICE TYPE: OP-15 FET OP AMP 

4 DEVICES TEST DOTE 10-19-62 I1FQ: PHI 4. DEVICES TEST DATE 10-19-62 

LOG 0671-1 DATE CODE 6150 REF ■ JPL LOG 0671-2 DATE CODE 6150 












i_OTX (UN)SOIv Nb3W 



,,OIX (bN)SOIv Nb3W 


5-748 



DEVICE TYPE: OP-15 FET OP AMP DEVICE TYPE: OP-15 FET OP AMP 

MF6: PM1 4 DEVICES TEST DflTE 10-19-62 rtFQ: PM1 4 DEVICES TEST DflTE 10-19-62 

REF: JPL LOG 06*71-1 DflTE CODE 6150 REF: JPL LOG 0671-2 DflTE CODE 6150 



5-749 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 1 50 300 600 1000 2000 

C .5767 .4065 .6209 C .5522 1.153 2.177 



DEVICE TYPE: OP-15 FET OP AMP DEVICE TYPE? OP-15 FET OP AMP 

MFQ: PM1 4 DEVICES TEST DATE 10-19-62 MFQ : PM1 4 DEVICES TEST DATE 10-19-62 

REF: JPL LOQ 06T1-1 DATE CODE 6130 REF: JPL LOO 06T1-2 DATE CODE 6130 



5-750 


INITIAL MEAN VALUE +QA1NCDB1 = 1.09X10** INITIAL MEAN VALUE +QAIN(DB1 = 1.09X10 








DEVICE TYPE: OP-15 FET OP AMP DEVICE TYPE* OP-15 FET OP AMP 

HFQ: PM1 4 DEVICES TEST DATE 10-19-62 MFQ: PM1 4 DEVICES TEST DATE 10-19-62 

REF: JPL LOO 06*71—1 DATE CODE 6150 REF: JPL LOO 06*71-2 DATE CODE 6150 



5-751 


INITIAL MEAN VALUE -QAINfDBl - 1.11X10 4 * INITIAL MEAN VALUE -QAINfDBl = 1.11X10 












DEVICE TYPE: OP-16 FET OP AMP DEVICE TYPE: OP-16 FET OP AMP 

MFG: PM I 5 DEVICES TEST DATE 9-16-81 MFG: PM1 5 DEVICES TEST DATE 9-16-81 

REF: JPL LOG 0784 DATE CODE 8128 REF: JPL LOG 0784 DATE CODE 8128 




5-752 


TABLE OF NORMAL STANDARD DEVIATIONS TABLE OF NORMAL STANDARD DEVIATIONS 

CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

30 75 150 300 600 30 75 150 300 600 

A .0611 .0727 .1384 .0731 .0541 B .0566 .0817 .0819 .1723 .2799 










DEVICE TYPE: OP-16 FET OP AMP DEVICE TYPE: OP-16 FET OP AMP 

MFG: PM I 5 DEVICES TEST DATE 9-16-61 MFQ: PMI 5 DEVICES TEST DATE 9-16-61 

REF : JPL LOG 0764 DATE CODE 6126 REF: JP|_ LOG 0764 DATE CODE 6126 



” ~ lifi 


( 90 ) N I b9+ Nb3W 



o 


o 

O 

CO 

o 


r* 

o 

r- 

o 


CO 

a 

“ o 

o 

“2 LO 
T3 
(O 

in 

O 

rvj 

u> 

o 

LU ^ 
tt> 

* 

O 

o 

O 

* 

o 

CO 

* 


m 


o 


5-753 


INITIAL MEAN VALUE +GAIN(DB) = 9.57 x 10 













DEVICE TYPE: OP- 16 FET OP AMP 

MFQ: PM I 5 DEVICES TEST DATE 9-16-01 

REF: JPL LOG 0704 DATE CODE 0120 



5-754 


INITIAL MEAN VALUE -6AIN(DB > = 1.02X10 








5-755 









(V'HOO'cor-tom^rocv 


(bN)SOIv NU3K 

5-756 









DEVICE TYPE* OP-21 OP A*> DEVICE TYPE: OP-21 OP AMP 

MFG; PMI 4 DEVICES TEST DATE 03-24-63 HPB: PM I 4 DEVICES TEST DATE 03-24-63 

REF: JPL LOQ 0660-1 DOTE CODE 6229 REF: JPL LOG 0660-2 DATE CODE 6229 



(bN)9Iv Nb3W 


5-757 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

30 20 30 30 75 150 300 600 

34.63 43.32 26.06 26.62 C 33*7.3 66.66 36.30 39.24 










DEVICE TYPE: OP-21 OP AMP 

MFQ t PtII 4 DEVICES TEST DflTTE 03-24-63 

RET: JPL LOG 0660-1 DOTE CODE 6229 




5-758 

i 


INITIAL MEAN VALUE +GAINCDB) = 1 .25X1 0 4 * 












(QCI)NIb9- NtGW 


5-759 








































DEVICE TYPE: OP-21 OP AMP DEVICE TYPE: OP-21 OP 

MFQ: PM1 4 DEVICES TEST DOTE 03-24.-63 MFG: PM I 4 DEVICES TEST DOTE 03-24-63 

REF: JPL LOQ 0662-1 DOTE CODE 6229 REF: JPL LOG 0662-2 DOTE CODE 6229 



(bN)QIv NU3W 



(bN)QIv Nb3W 


5-762 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

IQ 2Q 3Q 5Q 75 150 300 600 

10,19 21.06 37 .76 79.10 C 130.7 116.1 32.62 169.6 









DEVICE TYPE; OP-21 OP Art> 

MFG : PM1 4 DEVICES TEST DBTTE 03-24-63 



5-763 


INITIAL MEAN VALUE +QA1N(DB1 = 1.24X10' 













( 90)N!U9- NU3W 


5-764 


INITIAL MEAN VALUE -GA1NCDB) = 1 .27X10« INITIAL MEAN VALLE -GAIN(DB) =1.27X10' 












CO 

03 

E 

E 

CD 

o 



CO 

'co 

“O 

03 


LU 

in 

O 

Q 



(9Q)NI09- NU3W 



(ga)Nib9+ NU3W 


5-765 


INITIAL MEAN VALUE +GA1NCDB1 = 1 .21X10™ INITIAL MEAN VALUE -GAIN(DB) = 1.25X10' 



DEVICE TVPEs OP-23 OP WP DEVICE TYPE: OP-23 OP AMP 

MEG: PM1 4 DEVICES TEST DflTE 03-22-63 MFB: PM1 4 DEVICES TEST DOTE 03- 

REF: JPL LOS 0996-3 DATE CODE 6229 REF: JPL LOS 0996-3 DATE CODE 622 

129.3 -t 1 1 1 1 1 1 1 1 126.3 1 1 1 1 1 1 



5-766 


INITIAL MEAN VALLE -GA1NCDB) = 3 .28X1 Of* 




5 _0XX (AW)SDAv Nb3W 


CO 



<0 

E 

E 

CO 

Cl 


o 

o 


CO 

■o 

co 

i- 

LU 

CO 

O 

Q 


LU 

CO 

o 

Q 

CO 

> 


CO 

o 

> 

<J 


in 

o' 


~o o 


v 

.CM. 

LU O 
CO 

O 

Q 


£ 


E _0XX (AW)SDAV NU3W 


5-767 


.0069 .0123 .0210 .03*76 1 B .0623 .1090 >1236 






DEVICE TYPE: OP-21 OP AMP DEVICE TYPE: OP-21 OP FMP 

HTG: PM1 3 DEVICES TEST DATE 6-26-63 MFG : PM I 3 DEVICES TEST DOTE 6-26 
REF: JPL LOG 1013-1 DOTE CODE 6311 REF: JPL LOG 1015-2 DATE CODE 6311 
i 1 1 — i 1 1 1 1 1 iOD. “i 1 1 1 I ] ! I i I 1 1 I I r 



(bN)SOIv NU3k‘ 


5-768 





(ON)fllv NU3W 



C fctN ) Q I v NU3W 


5-769 


















5-771 









(bN)SOIv NU3W 


5-772 










n 

<0 

J) 

»!■ 


Id 




(UN)QIv Nb3 W 



n 




( UN ) 9 1 v NU3W 







DEVICE TYPE- OP-21 OP AMP DEVICE TYPE: OP-21 OP AMP 

MFG : PM1 3 DEVICES TEST DATE 7-5-83 MFG : PM1 3 DEVICES TEST DATE 7-3- 

REF : JPL LOG 1016-1 DATE CODE 8311 REF: JPL LOG 1016-1 DATE CODE 8311 



(9CI)NItJ9+ Nb3W 


5-774 


INITIAL MEAN VALUE +GA1NC0BI = 1 .28X10** INITIAL MEAN VALUE -GA1NCQBI = 1.27X10** 


















DEVICE TYPE : OP-21 OP PMP DEVICE TYPE : OP-21 OP AMP 

MFQ- pn] S DEVICES TEST DOTE 7-12-63 MFC: PM I S DEVICES TEST DOTE 7-12-63 

REF: JPL LOQ 1017-1 DRTE CODE 6311 REF: TPL LOQ 1017-2 DOTE CODE 6311 


CO 




3_0IX (AW)SDAV MU3W 



g_OTX (AW)SDAv NU3W 



5-775 














to 

.O 



CON) SO Iv Nb3U 




■j_0XX (bN)SOIv Nb3W 


5-776 







1C£S TEST DRTE '7-12-63 












DEV] CE TYPE: OP-21 OP AMP 

MFC : PM] 5 DEVICES TEST DOTE 7-12-63 

REF : TPL LOG 1017-1 DATE CODE 6311 


LO 



c 

o 

1— 

■M 

o 

_QJ 

CU 

> 

CD 


LO 

oi 


co 

CO 

“D 

ro 

i_ 

LU 

CO 

O 

Q 



(ga?NIU9+ NH3U 


I 


5-778 


]N1T] AL MEAN VALUE +GA1NTDB ) = 1 . 26X1 0 4 * 






t_OXX (AW)SOAV NU3W 

in 





B _0i:x (AW)SOAV NB3W 


5-779 







5-780 




























DEVICE TYPE- OP-21 OP AMP 

MEG: PM1 !5 DEVICES TEST DOTE *7- 36-63 

REF: JPL LOG 3026 DOTE CODE 6333 



^ f\J O CP vO ■** OJ CD CP 

« v* -H -H *“* 


( 90 )N!U9+ NU3W 


5-782 


INITIAL MEAN VALUE +GAiNCDB) = 1 .27X30' 




DEVICE TYPE: OP-21 OP AMP 

TEST DOTE 06-07--&3 MFG ? ADj -"5 DEVICES TEST DOTE D&-Q 

DOTE CODE 3436 flEf* : JPE L06 I'SIO DOTE CODE 3436 



5-783 


;e. rod* (S3) CURVE DOSE. rod«CSJ 

,3€3 2.6E 3 3.6E3 3 .2E6 2 .2E6 4 .2C6_ 

.0302 .04T9 .0339 fl .0694 .03~74 .OOTO 











DEV] C£ TYPE : OP-21 OP flf*IP DEVICE TYPE: OP-21 OP AMP 

►IPO: AD3 3 DEVICES TEST DATE Da-DT-M MEG : AD] 3 DEVICES TEST DATE -06- D 

PEE : TPL LOB 323 0 DATE CODE 6436 PEE : JPL LOB 1230 DATE CODE a 436 







5 DEVICES TEST DOTE 00-07-63 

3-210 DOTE CODE 6436 



9 V * , 
T3 _*J N 



















DEVICE TYPE: OP-27 OP AMP DEVICE TYPE: OP-27 OP AMP 

MFG : ADI 3 DEVICES TEST DATE 06-07-63 MEG: ADI 3 DEVICES TEST DATE 06-0 

REF: JPL LOG I2IO DATE CODE 6436 REF: JPL LOG 1210 DATE CODE 6436 

123. -i 1 1 1 1 1 — i 1 1 i—i 1 1 1 — | [— I 117.5-1 r I I I P 5 | | r 



5-786 


INITIAL MEAN VALUE 46A3NCDB 1 = 3 .26X10** INITIAL MEAN VALUE 4QAjN(DB 1 « 1 .26Xltf 















OP-2'7 OP AMP DEVICE TYPE: OP-2'7 OP AMP 

5 Devices TEST DATe 06-07-65 J1EB : ADI 5 DEVICES TEST DATE 06r-07-65 

3210 DATE CODE 6436 REE JPL LOB 3230 DATE CODE 6436 

» r—r— i 1 1 1 1 1 1 1— I — I 104.6 n — , 1 1 T i I 1 1 



INITIAL MEAN VALUE -GAINCDB1 = 3 ,25X30« INITIAL MEAN VALUE -GAIMDB1 = 3 .25X30' 















5-788 


.0043 .0266 .2025 .2076 fl 0694 0336 0122 




























a 

M 

g 


INITIAL MEAN VALUE +GAINCDB) - 1 .23X10 4 * INITIAL MEAN VALUE +GAIN(0B1 = 1 . 23X10' 









































DEVICE TYPE: CJP-27 OP AMP DEVICE TYPE: OP-27 OP AMP 

MFG: SUB 3 DEVICES TEST DATE 09-03-63 MEG : BUB 3 DEVICES TEST DOTE 09-03-63 

REE: JPL LOG 1160-1 DOTE CODE 6303 REE: JPL LOG 1160-2 DOTE CODE 6303 


O 



(UN) SO IV NU3UI 


5-794 


INITIAL MEAN VALUE IOSCNA) - 1 .09X10 + ‘ INITIAL MEAN VALUE IOSCMA) = 1.09X10' 












INITIAL MEAN VALUE +GAINCDB ) =■ 1 ,22X10 + * INITIAL MEAN VALUE +GA1NCDB) = 1.22X10' 



















DEVICE TYPE: OP-27 OP AMP 

09-03-83 MFC : BUB 3 DEVICES TEST DATE 09-03-83 

630 3 REF: JPL LOQ 1180-2 DATE CODE 8303 



(QG)N1U9 


INITIAL MEAN VALUE -GAINCDB] = 1 .22X10 + * INITIAL MEAN VALUE -GAINCDB) = 1.22X10 






























Device TYPE: DP-27 OP AMP 

tIFQ: BUB 3 DEVICES TEST DATE 09-05-63 

REF: JPL LOQ 1163 DATE CODE 6303 




(BNJfllv N03U 


5-800 



DEVICE TYPE: OP-27 OP AMP DEVICE TYPE: OP-27 OP AMP 

MFG: BUB 3 DEVICES TEST DOTE 09-03- S3 rtf <3 : SUB 3 DEVICES TEST DATE 09-0: 

RET: JPL LOO 1161 DATE CODE 6303 _ REP : JPL LOQ 1161 DATE CODE 6303 

122.3-1 1 1 1 1 — i — i 1 — i 1 1 1 1 — | — | 1 — | 123. j | I | | | | | | | | | | [ 



(go)Niyo+ NU3W 


5-801 


INITIAL MEAN VALUE 4GAIN(DB1 = 1 .25X10 4 * INITIAL MEAN VALLE -GAIN COB) - 1.24X10 












































DEVICE TYPE? C3P-27 OP AMP 

MFC? lTC 5 DEVICES TEST DATE 09-05-65 

REF? JPL LOG 3141 DATE CODE 6516 



5-805 


DOSE. rad«(S;; 
.0E4 1 .1E3 2.6E3 
12 .(77 5196. 760.2 







DEVICE TYPE : OP-27 OP AMP DEVICE TYPE : OP-27 OP AMP 

MFG: t_TC 3 DEVICES TEST DATE 09-03-63 MEG: lTC 3 DEVICES TEST DATE 09-03-63 

REF: JPL LOG 13 43 DATE CODE 6336 REF: JPL COG 3 3 43 DATE CODE 6336 



•H.OXX ( 90 )NIU9+ NtBW 


5-806 


INITIAL MEAN VALUE +GA1NCDB1 «= 3 .45X30 + * INITIAL MEAN VALUE -GAIN(DE) - 1.34X30' 




.o 



(AW)SOAV NU3W 



5-807 


INITIAL MEAN VALUE VOS ( MV] =7.20X10“* INITIAL MEAN VALUE V0SCMV1 =7.20X10“ 
























































DEVICE TYPE • OP— 2*7 OP fMP DEVICE TYPE : OP-27 OP HfiP 

MFG - *1 PS 4 DEV3CES TEST QfTTE 11-13-63 MEG: MPS 4 DEVICES TEST DOTE ll-33r-63 

REF: JPL LOG 1 146-3 DflTE CODE 6350 REF*- JPL LOG 1146-2 DPTE CODE 6330 

134. n ; 1 9—t — i — | 1 — i 1 1 1 1 — j— T 1 — | 119.4 -"» | | i | |— j | | | T I I rn | I 
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(9Q)NIU9+ NU3W 


5-814 


INITIAL MEAN VALUE 4GAINCDB1 = 3.33X30** INITIAL MEAN VALUE 4GAJN(DB1 =3.33X30' 













INITIAL MEAN VALUE -GAINCDB1 = 3 .32X3 O 4 * INITIAL MEAN VALUE -QAIN(DB) = 3.32X30' 




















(AW)SOAV N03U 




5-816 


INITIAL MEAN VALUE VOSCMV1 = 9.06X30- 5 INITIAL MEAN VALUE VOS (MV) = 9.06X10 ' 








































INITIAL MEAN VALUE + GAIN (OB) - 1 .2SX10 4 ' INITIAL MEAN VALUE 4GA3NCOB) - 1 .25X1 O' 































DEVICE TYPE : CP-21 OP AMP DEVICE TYPE: 0P-2T OP AMP 

MFG : PM] 3 DEVICES TEST DATE 09-03-65 MFG : PM1 5 DEVICES TEST DATE 09-05-65 

REF: JPL LOO 1333 DATE CODE 6342 REF: JPL LOO 3333 DATE CODE 6342 




g_OIX CAW) SO A? NtOW 



c _OIX (AW)SOAv Nt)3W 


5-821 








DEVICE TYPE: OP-2'7 OP AMP DEVICE TYPE: OP-2'7 OP AMP 

MEG: PM1 5 DEVICES TEST DATE 09-05-63 MEG: PM1 5 DEVICES TEST DATE 09-05-63 

REF: JPL LOQ 1333 DATE CODE 634.2 REE: JPL LOB 3133 DATE CODE 6342 



(UN)SOIV NU3W 
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5-822 


DOSE. radsCSi) CURVE DOSE. radeCS;; 

3.0E4 1.1E3 2.6E5 5.6E3 1 .2E6 2.2E6 4.2E6 

2.302 34. 97 3T.T9 3T.62 B 36. T3 15.61 32.03 


























INITIAL MEAN VALUE VCJSCMV) = 3.33X10 -2 INITIAL MEAN VALUE VCJSCMV) = 3.33X10' 















DEVICE TYPE: OP-2 1 OP AMP DEVICE TYPE: OP-2'7 CJP AMP 

MFC: PAY 5 DEVICES TEST DATE 09-03-65 MEG : RAY 3 DEVICES TEST DATE 09-03-65 

REF: JPL LOG 1185-1 DATE CODE T8230 REF: JPL LOG 1183-2 DATE CODE T8230 






(bN)SOlV NtDU 


5-827 


INITIAL MEAN VALUE 10SCNAI = 3.92X10 -3 INITIAL MEAN VALUE IOSCNA) = 3.92X10~ : 




DEVICE TYPE: UP-2T OP AMP DEVICE TYPE: UP-2'7 UP AMP 

MFG • PRY 3 DEVICES TEST DRTE 09-03-85 MFC : RRY 5 DEVICES TEST DRTE 09-05 r 

REF: JPL LOG 1183-1 DRTE CODE T8230 REF: JPL COG 1185-2 DRTE CODE - T823Q 


in 
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(UN) 9 IV NU3N 




( UN ) 9 1 V NU3U 


INITIAL MEAN VALUE IBCNA) = 1 ,34X10 +1 INITIAL MEAN VALUE 3B(NA1 = 1.34X10' 












































DEVICE TYPE : OP-27 OP AMP 

MF6 ■ PAY '5 DEVICES TEST DATE 09-05-65 

REE: JPL LOG n66 DATE CODE T6230 











DEVICE TYPE: 0P-2T OP AMP DEVICE TYPE: 0P-2T OP AMP 

MFG: RAY 5 DEVICES TEST DATE 09-05-85 WG : RAY 5 DEVICES TEST DATE 09-05r-65 

REF: JPL LOG 1386 DATE CODE T8230 REF: JPL LOG 1386 DATE CODE T8230 

135.0 i 1 1 1 1 — i — i 1 — | 1 1 1 1 — | — | 1 — | 123.0 -| | | i | | | | | | | | | ] I | | 


ORKalrJAL PAGE ® 
OF POOR QUALITY 



(9G)NIU9T NfcOW 


INITIAL MEAN VALUE TGAIN(DB) - 1 .23X10 42 INITIAL MEAN VALUE -GAIN(DB) = 1.23X10' 




DEVICE TYPE t OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFG: BUB S DEVICES TEST DOTE 03-25-83 MFG : BUB 5 DEVICES TEST DOTE 03-25-83 

REF: TPL LOG 0999-1 DOTE CODE 1 18307 REF: JPL LOG 0999-2 DOTE CODE 116307 



5-834 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1 000 2000 

.2663 .4964 .7495 R .9796 1.067 1.206 












DEVICE TYPE : OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFC: SUB 3 DEVICES TEST DOTE 03-25-83 MFQ: SUB 3 DEVICES TEST DOTE 03-25-83 

REF: JPL LOG 0999-1 DOTE CODE UB307 REF: JPL LOG 0999-2 DOTE CODE 116307 

i 1 1 1 1 — r— i I — i 1 1 1 1 — I — I 1 — I 13.0 j | 1 i 1111 — I 1 1 1 1 I I T 



5-836 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1000 2000 

C .2369 .4343 .7461 C .9361 1 .060 1 .273 



DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFQ: SUB 3 DEVICES TEST DOTE 03-25-83 MF"G '• BUB S DEVICES TEST DOTE 03-25-83 

REF: JPL LOQ 0999-1 DOTE CODE 116307 REF: JPL LOQ 0999-2 DOTE CODE 116307 



(9CI)NIb9+ Nb3U 


5-837 


INITIAL MEAN VALUE 4GA1N(DB1 a 1 .29X10** INITIAL MEAN VALUE +GA1N(0B I = 1.29X10 

















DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFG: BUB 3 DEVICES TEST OfTTE 03-25-83 MFG : BUB 3 DEVICES TEST DFTTE 03-25-83 

REF: JPL LOG 0999-1 DFTTE CODE 1 16307 REF: TPL LOG 0999-2 DOTE CODE 11B30T 



5-838 


INITIAL MEAN VALUE -QA1NCDB ) » 1 .27X10+* INITIAL MEAN VALUE -GA1NCDB1 = 3 .27X30' 
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5-839 


DOSE, kilorads(Si) CURVE ' DOSE, kilorads(Si) 

75 150 300 600 1 000 2000 

.3147 .6342 1.103 R 1.764 3.474 6.331 








DEVICE TYPE : OPA-IOO FET OP AMP DEVICE TYPE • OPA-IOO FET OP AMP 

MEG: BUB 3 DEVICES TEST DOTE 03-25-83 MEG : BUB 3 DEVICES TEST DFTTE 03-25-83 

REE: J PL LOG 1000-1 DOTE CODE 116307 REF: JPL LOG 1000-2 DOTE CODE 116307 



5-840 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1000 2000 

146 .1721 .1966 B .1733 .1426 .1721 




















DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

HTG : BUB 5 DEVICES TEST DATE 03-25-83 MFG : BUB 5 DEVICES TEST DflTE 03-25-83 

REF: JPL LOG 1000-1 DRTE CODE 116307 REF: JPL LOG 1000-2 DRTE CODE 116307 



5-842 


INITIAL MEAN VALUE +GA1N(DB) = 1.14X10* 2 INITIAL MEAN VALUE +GAIN(DBI = 1 .UXlff 

















































(gQ)N!U9+ NU3W 


5-847 


INITIAL MEAN VALUE +6AINCDB 1 = 1 . 1*7X1 0 +z INITIAL MEAN VALUE +GAINCDB) = 1.1*7X10' 





































DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFQ: BUB 3 DEVICES TEST DflTE 03-24.-63 MFB : BUB 3 DEVICES TEST DOTE 03-24-63 

REF: JPL LOQ 3002-1 DRTE CODE 316307 REF: JPt. LOG 1002-2 DfTTE CODE 136307 



5-851 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1000 2000 

.1932 .2639 .3262 C .9034 1.133 1.412 








DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFG : BUB 3 DEVICES TEST DAT E 03-24-63 MFT3 : BUB 3 DEVICES TEST DOTE 03-24-63 

R£F: JPL LOG 3002-1 DOTE CO OT 136307 REF: JFL LOG 1002-2 DATE CODE 3 36307 

1X4 . 3 -| , 1 1 1 1 — | 1 1 1 1 1 1 — | — | 1— I 110.-] 1 1 1 1 [-] 1 1 1 1 1 1 — I — | 1 1 



(9CDNIU9+ NtGW 



(Sa)NI«9+ NtGW 



5-852 


INITIAL MEAN VALUE +GA1NCDB) = 1.12X10 4 * INITIAL MEAN VALUE +GAINCDB) = 1.12X10 













DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE: OPA-IOO FET OP AMP 

MFB : BUB S DEVICES TEST DOTE 03-24-63 MFG : BUB S DEVICES TEST DHTE 03-24-63 

REF: JPU LOB 1002-1 DOTE CODE 116307 REF: JPL LOB 1002-2 DOTE CODE 116307 

112. i 1 1 1 1 — | | 1 — i 1 1 1 1 — |—l 1 — l 108. -i 1 1 1 1 — r— I 1 — l 1 1 1 1 — I I 1 — I 




5-853 


INITIAL MEAN VALUE -QAIN(DB) = 1.11X10 4 * INITIAL MEAN VALUE -GAIN(DB) = 1.11X10 4 * 




DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE? OPA-IOO FET OP AMP 

MFG ! BUB S DEVICES TEST DfTTE 03-24-83 MRS! BUB S DEVICES TEST OflTE 03-24-83 

REF: JPL LOG 0974-1 DFTTE CODE 118239 REF: TPL LOG 0974-2 DFTTE CODE 118239 



5-854 


DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

20 30 30 75 150 300 • 600 

.6769 .6191 1.036 fl 1.279 1.633 1.941 2.153 






























DEVICE TYPE: OPA-IOO FET OP AMP DEVICE TYPE; OPA-IOO FET OP AMP 

MfG ; BUB 3 DEVICES TEST DOTE 03-24-63 MFG ; BUB 3 DEVICES TEST DOTE 03-24-63 

REF: JPL LCX3 0974-1 DOTE CtXIE 116239 REF: JPL LOO 0974-2 DOTE CODE 116239 



5-858 


INITIAL MEAN VALUE -QAINCDB) = 1.10X10+* INITIAL MEAN VALUE -GAIN(DB) = 1.10X10** 











5-859 




















DEVICE TYPE r OPA-111 FET OP AMP DEVICE TYPE; OPA-111 FET OP AMP 

MF6: SUB 3 DEVICES TEST DOTE 1-23-64 MFG ; SUB 3 DEVICES TEST DOTE 1-23-64 

REF; JPL LOG 1033-1 DATE CODE 6340 REF; JPL LOG 1033-2 DATE CODE 6340 



s _OXX (UN)QIV NtOU 


5-861 










DEVICE TYPE; OPA-111 FET OP AMP DEVICE TYPE: OPA-1 1 1 FET OP AMP 

MFG: BUB S DEVICES TEST DOTE 3-23-64 MTG : BUB 3 DEVICES TEST DFlTE 3-23-64 

RET: JPL LOG 3033-3 DOTE CODE 6340 REF: JPL LOG 3033-2 DOTE CODE 6340 

124.3 i 1 1 1 1 — i — i — si — i 1 1 1 1 — i — i 1— i 121.4 -i 1 1 1 1 — i — i 1 — i 1 1 1 1— i — 1—1— 



( 90 )NI09+ NU3Ui 
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( 90 )NIU9+ NU3W 




5-862 


INITIAL MEAN VALUE +GAINCDB1 = 3 .2SX10 4 * INITIAL MEAN VALUE 4GAINCDB) « 1 .25X10' 
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(Qa)NIU9- NU3W 

5-863 


INITIAL MEAN VALUE -GfllN(DB) = 1 .21X10 48 INITIAL MEAN VALUE -GAIN (DB1 =1.21X10' 




DEVICE TYPE: OPA-1 1 1 FET OP AMP DEVICE TYPE: OPA-1 1 1 FET OP AMP 

MFG : BUB 5 DEVICES TEST DOTE 32-22-63 MFC: BUB 3 DEVICES TEST OfiTE 32-22-63 

REF: JPL LOG 3036-3 DOTE CC3DE 6340 REF: 7 PL LOG 3036-2 [DOTE CODE 6340 




3 _0IX (AW)SOAv NU3W 


5-864 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 150 300 600 1 000 2000 

O .0696 . 3665 .£994 O .4464 .6437 3 .052 













DEVICE TYPE: OPA-111 FET OP AMP DEVICE TYPE: OPA-111 FETOPAMP 

MEG: BUB 5 DEVICES TCST DOTE 32-22-63 MEG : BUB 3 DEVICES TEST DOTE 32-22-63 

REE: JPL LOG 1036-3 DOTE CODE 6340 REE: JPL LOG 1036-2 DOTE CODE 6340 

• 32 -I 1 1 1 1 — i — i 1 — I 1 1 1 1 — i — i 1 — i 12 . Ot 1 1 1 1 — : — i 1 — I 1 1 1 1 — | — | 1 — i 



5-865 


CURVE DOSE, kilorads(Si) CURVE DOSE, kilorads(Si) 

75 1 50 300 600 1000 2000 

3 . 9537 .0330 .0636 5 .09T7 . j 330 .a 336 
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DEVICE TYPE: OPA-111 FET OP AMP DEVICE TYPE : OPA-111 FET OP AMP 

MFC: BUB 5 DEVICES TEST DRTE 32-22-63 MFG : BUB 3 DEVICES TEST DOTE 32-22-63 

REF: JPL LOG 3036-3 DOTE CODE 6340 REF: JPL LOG 3036-2 DOTE CODE 6340 

126.0 t 1 1 i 1 — r— i 1 — i 1 1 1 1 — 1— I 1 — I 123. Ot r 1 1 1 — I~I 1 — I 1 1 ! 1 — TT 1 — I 
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5-867 


INITIAL MEAN VALUE 4GA3NCDB) - 3.J3X30 42 INITIAL MEAN VALUE +GA1NCDB i 








































M33S+ NU3Ui 
5-872 
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I 












INITIAL MEAN VALUE ICCCMAl = 5.13X10''° INITIAL MEAN VALUE ISK'(MA) 1.32X10 














DEVICE TYPE : SMP- 3 j SAMPLE PlND HOLD DEVICE TYPE: SMP- 3 3 SAMPLE AND HOLD 

1FG: PMI 5 DEVICES TEST DATE 3 3—29—63 HF6 : PMI 5 DEVICES TEST DATE 3 3-29-63 

REF: JPL LOG 3023-2 DATE CODE 6305 REF: JPL LOG 3023-2 DATE CODE 6305 



(bW)OSI 


INITIAL MEAN VALUE ISC(MA1 = 2.32X30 +1 INITIAL MEAN VALUE QT PANS (PI = 6.59X30' 




































DEVICE TYPE: SMP-11 SAMPLE AND HOLD DEVICE TYPE; SMP-11 SAMPLE AND MOLD 

MFC: PM] 3 DEVICES TEST DATE a 1-29-63 MEG : PM] 3 DEVICES TEST DATE 11-29-63 

REF: JPL LOG 1021-2 DATE CODE 6303 REF: JPL LOG 1021-2 DATE CODE 6303 



(dd)dooaai Nb3U 




(bd)dDOdQI Nb.3W 



5-876 


INITIAL MEAN VALUE ] DROOP (PA) = 4.69X10 42 INITIAL MEAN VALUE IDROdPtPAi = 4.46X10' 









DEVICE TYPE: SMP-33 SAMPLE AND HOLD DEVICE TYPE : SMP-33 SAMPLE AND HOLD 

MFC: PM] 3 DEVICES TEST DATE 33-29-63 MF6 ■ PM] 3 DEVICES TEST DATE 33-29-63 

REF: JPL LOB 3023-3 DATE CODE 6303 REF: JPL LOO 3023-3 DATE CODE 6303 
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5-877 


INITIAL MEAN VALUE VDR00PCMV1 - 9.29X30 4 ’ INITIAL MEAN VALUE VDROOPCMVl = 6.62X30' 




DEVICE TYPE * SMP-m SAMPLE AND HOLD 



5-878 


C - S’ 


INITIAL MEAN VALUE TACCKU) = 2. 31X30' 






(AW)SOA NU3U 


5-879 


INITIAL MEAN VALUE VOSfMVl = 3 .JlXlO 1 ' 0 INITIAL MEAN VALUE IB1AS(NA1 - 3.JTX30 




































CURVE.' DOSE, kilorads(Si) 

30 75 150 

f .0346 ,044V .0346 



DEVICE TYPE r SMP-33 SAMPLE AND HOLD DEVICE TYPE: SMP-33 SAMPLE AND HOLD 

MFC : PM I 3 [DEVICES TEST DATE 04-04-64 MFG : PMI 3 DEVICES TEST DATE 04-04-64 

REF : JPL LOG D060-D DATE CODE 6430 REF: JPL LOG 3060-3 DATE CODE 6430 
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5-882 


INITIAL MEAN VALUE +SLEWCV/US = 7.52X30 40 INITIAL MEAN VALUE -SLEW (V /US = 6.72X30' 
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INITIAL MEAN VALUE 1CCCMA) - 4.93X10*° INITIAL MEAN VALUE ISK(MA) = 1.40X10' 








DEVICE TYPE: SMP-33 SAMPLE AND HOLD DEVICE TYPE: SMP-33 SAMPLE AND HOLD 

MEG: PM I 3 DEVICES TEST DATE 04-04-64 MEG: PM I 3 DEVICES TEST DATE 04-04-64 

REF: JPL LOG 1060-2 DATE CODE 6410 REF: JPL LOG 1060-2 DATE CODE 6410 



INITIAL MEAN VALUE ISCfMAl = 2.13X30 +1 INITIAL MEAN VALUE QTRANSCP) = 1.09X10' 




























DEVICE TYPE: SWP-33 SAMPLE AND HOLD DEVICE TYPE: SMP-33 SAMPLE AND HOLD 

MFC: PM 3 5 DEVICES TEST DATE 04-04-64 MFC : PMI 3 DEVICES TEST DATE 04-04-64 

REF: JPL LOG 3060-2 DATE CODE 6430 REF: TPL LOG 3060-3 DATE CODE 6430 



5-886 


INITIAL MEAN VALUE IDROOPCPAl = 2 .32X1 O* 2 INITIAL MEAN VALUE VDROOPfMVl = 4.60X10* 








DEVICE TYPE: SMP-33 SAMPLE AND HOLD 

Mf-’CS: PM1 3 DEVICES TEST DATE 04.-04-64 

REF: JPL. LOO 3060-3 DATE CODE 6430 



INITIAL MEAN VALUE TACO(V 1 - 2.26X30' 





APPENDIX A 

VENDOR IDENTIFICATION CODE LIST 


A-l 


VENDOR IDENTIFICATION CODE LIST 


ADI 

ALP 

AMD 

AMP 

BUB 

FSC 

HAR 

HUG 

LTC 

MNC 

MOT 

MPS 

MTL 

NSC 

PMI 

RAY 

RCA 

SIL 

SPI 

SSS 

STX 


Analog Devices, Inc. 

Alpha Industries, Semiconductor Division 
Advanced Microdevices Corporation 
Amptek, Inc. 

Burr-Brown 

Fairchild Semiconductor 

Harris Corporation, Semiconductor Division 
Hughes Aircraft Co., Solid State Prod. 

Linear Technology, Inc. 

Micro Networks Corporation 

Motorola, Inc., Semiconductor Products Division 
Micro Power Systems, Inc. 

Mitel Semiconductor 

National Semiconductor Corporation 

Precision Monolithics, Inc. 

Ratheon Co., Semiconductor Division 
RCA Corporation, Solid State Division 
Siliconix Devices, Inc. 

Semi Processes, Inc. 

Solid State Scientific 
Supertex, Inc. 
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APPENDIX B 

INTEGRATED CIRCUIT ELECTRICAL PARAMETER 
SYMBOLS AND ABBREVIATIONS 


B-l 


INTEGRATED CIRCUIT ELECTRICAL PARAMETER 
SYMBOLS AND ABBREVIATIONS 


AOL ERR . 
AOL OFF 
+AV 
-AV 

+A VOL 

_a vol 

DVDT 

F 

MAX 

+FSACC 

— FSACC 

1 AMP- IN 

X B 

I CC 

X CC-BLK 

I CC-CONV 

r CC(H/L) 

I CHG(+,-) 

X D(OFF) 


DD 

+1 


-I 


DFT 

DFT 


DIS(ON) 

[ DN 

C DP 

[ DSS 

C EE 

[ EE-BLK 

[ EE-CONV 


FS 

[ I(H/L) 
C IH STR 
[ LEAKAGE 


Gain error 

Offset gain 

Positive voltage gain 

Negative voltage gain 

Positive voltage gain under load 

Negative voltage gain under load 

Change in voltage vs. time 

Maximum frequency 

Positive full-scale accuracy 

Negative full-scale accuracy 

Amplifier input current 

Input bias current 

Power supply current 

Power supply current, blank mode 

Power supply current, convert mode 

Power supply current, high/ low level 

Charging current, + and - 

Drain current, off 

Drain supply current 

Positive drift current 

Negative drift current 

Drain and source current, on 

Output drive current, negative 

Output drive current, positive 

Drain source current 

Emitter power supply current 

Emitter power supply current, blank mode 

Emitter power supply current, convert mode 

Full-scale current 

Input current, high/low level 

Start-convert current 

Leakage current 
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INTEGRATED CIRCUIT ELECTRICAL PARAMETER 
SYMBOLS AND ABBREVIATIONS (Continued) 


LL 

I LOGIC 

I 0(H/L) 

X OS 

T OZ(H/L) 

I REF 

I S(OFF) 

X SC 

I SK 

I SS 

I SYM 

X ZERO 

LSB 

NONLIN 

OFFERR 

OFFSET 

pwd th 

Q TRANS 


AR 


AVG 


DS(ON) 

+SR 

-SR 

fc AA 

fc AC 

t ACQ 

’’BLANK 

t CLEH 

t CONV 

fc DELAY 

t DP 

t DS 


Input current, low level 
Logic power supply current 
Output current, high/low level 
Offset current 

Tri-state output leakage current, high/low level 

Reference current 

Source current, off 

Output source current 

Output sink current 

Source supply current 

Current symmetry 

Zero-scale current 

Least significant bit 

Nonlinearity 

Offset error 

Offset voltage 

Pulse width threshold 

Storage transfer 

Change in average resistance 

Resistance, on 

Slew rate positive 

Slew rate negative 

Address access time 

Access time from chip select 

Acquisition time 

Blank time 

Time convert, low to high 
Conversion time 
Timing delay 
Timing parameter DP 
Timing specification 
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INTEGRATED CIRCUIT ELECTRICAL PARAMETER 
SYMBOLS AND ABBREVIATIONS (Continued) 


fc DSC 

Timing parameter DSC 

fc HS 

Timing parameter HS 

t OFF/ON HBE 

High bit enable propagation delay 

fc OFF/ON LBE 

Low bit enable propagation delay 

fc PD 

Propagation delay time 

fc PD— DO 

Propagation delay time from clock input to data output 

t PDE 

Propagation delay from register enable to output 

fc SETUP 

Setup time 

v cc 

Collector supply voltage 

V DD 

Drain supply voltage 

V EE 

Emitter supply voltage 

V I(H/L) 

Input voltage, high/low level 

V 

LOGIC 

Logic voltage 

V 0(H/L) 

Output voltage, high/low level 

v os 

Offset voltage 

V P 

Pinch-off voltage 

V R(FREQ) 

Voltage, reference frequency 

v 

REF 

Reference voltage 

V 

REFL 

Reference voltage under load 

V SAT 

Saturation voltage 

v ss 

Source supply voltage 

V TH(H/L) 

Threshold voltage, high/ low level 

V 

TN 

Threshold voltage, negative 

V 

TP 

Threshold voltage, positive 
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